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100103436 
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[Name] 

Takei ** (3 others ) 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

Production being possible in industrially by controling 
occurrence of tightening and bulge , PTT-POY where 
drawing false-twisting with high speed which controled fluff 
at time of drawing false-twisting with high speed 
andoccurrence of yarn break by at same time making uniform 
fiber stabilizes is possible is offered. 

[Means to Solve the Problems] 

heat treatment doing fiber with specific condition , 
crystallization doing,PTT-POY. where optimizing it did 
spinning condition , it produced making use of special 
spinning method which is retracted with extremely low 
tension , certain amount contains orientation , crystallinity , 
U% inside specific range and titanium dioxide particle where 
agglomerate is little 

When producing PTT-POY, be able to evade occurrence of 
tightening and bulge which become large problem , at same 
time drawing twist processabililty with high speed it can 
improve markedly. 



[Claim(s)] 
[Claim 1] 

90 mole % or more consist of poly trimethylene terephthalate 
which configuration is done from trimethylene terephthalate 
repeat unit ,description below (A ) - satisfy requisite of (G ) 
polyester fiber . which is made feature 



(A)SK : 1. 320-1. 340g/cm3 



(A) density density : 1.320-1.340 g/g/cm<SP>3</SP> 

(B) *IS#r$ : O. 030-0. 070 
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(B) Double bending/discouraging birefringence ratio : 0.030-0.070 



(Og&ffcjKDtf-^fil : 0.01-0. 12cN/dt 



(C) thermal application/response thermal stress stress *peak value : 0.01-0.0.1 N cN/d 



ex 



EX 



(Dm*qs.mm ■. 3-40% 



(D) * water boiling water shrink ratio : 3-40% 

(E) 56Bft#Jt : 40-140% 



(E) breaking elongation at break elongation : 40-140% 

(F) ¥$©gO. 01~2/imG>IMb?$:/$0. 01-3«S%^L. 



(F) Average average particle diameter particle diameter 01~2;mu m;mu m conversion titanium dioxide .01-3 heavy 3 
wt% weight % contents 



At same time with agglomerate where titanium dioxide particle gets together the longest section length agglomerate 
which exceeds 5;mu m must be 12/m G fiber or less. 



(G)U% : 0-2% 



(G) U % %: 0 - 2% 



2] 



I,/I 2 21.0 

CZTM,:2 0=15.5-16.5° O^fclel&T&Jt 
I 2 :20=18~19° (D¥^)[H]»T§tlS 

in*m 3] 

mt-tzm*m i xii 2 E«a>?KuxxT-jua 

[R*4l4] 



[Claim 2] 

wide angle x-ray diffraction intensity of direct running 
direction satisfies below-mentioned formula vis-a-vis the fiber 
axis polyester fiber . which is stated in Claim 1 which is 
madefeature 

Ksub>l </sub>/I<sub>2 </sub>*1.0 

Here, maximum diffraction intensity of Ksub>l </sub>:2;th 
= 15.5-16.5 deg 

Even diffraction intensity of Ksub>2 </sub>:2;th = 18-19 
deg 

[Claim 3] 

standard deviation of elongation at break is 0 - 10% and 
polyester fiber . which is stated in the Claim 1 or 2 which is 
made feature 

[Claim 4] 

It can wind polyester fiber which is stated in Claim 1 ~3, 
bulge ratio is 20%or less and cheese package . which is made 
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im*m 53 

A< 50~300mnu AO, MSA< 2kg l^Tfe'SC 
[K*«6] 

hfr&fcy, Ti2(HMK)<7>gft£iI£-f 



feature 
[Claim 5] 

coil width Q on yarn bobbin of fiber which is wound 50 - 300 
mm , and weight is 2 kg or greater and cheese package . 
which is stated in Claim 4 which is made feature 

[Claim 6] 

90 mole % or more consist of poly trimethylene terephthalate 
which configuration is done from trimethylene terephthalate 
repeat unit .description below (H ) - satisfy requisite of (K ) 
false-twist yam . which is made feature 







150-300% 


(H) extension and retraction elongation 




150-300% 


(DttAM* 




4~30fll/cm 


(I) crimp number 




4 - 30 /cm 


juflk 


3fil/cm 




Quantity of (J) snarl 


0 - 3 /cm 



1-3 m%**u loifcw^ *><H£ 

flf 12 ffl/tatg IHtlslT-C**^. 

[»*«7] 

ltA/J@§&*< 8-25 I/cm T*fc-5Zt^^t-r-5 
[f«*« 8] 

fl-^f-g 300-800 ©KBrtSlXT^atf /XI* 30 
deg C iCfcltSbyK'^Kttft'tf 20-100 »© 

ttftttS 7o~ioo gg%£fc>afllA<, iaKtti 

&IC*fLT 0.5-5 fift%f*»Lfc0l*a 6 XI* 
[R*4I9] 

90 ^JMtSLhtfMJ^UI/Tb^b— hfg£ 

A< 60-2000 fcJS:*J:5l=LTttP *yffBLfc» 

»Hc£;l x 50-170 deg C V^M^'fritz 
tt » 0.02~0.20cN/dtex <7> £ ffi 5S * I- T 
2000~4000m/^<DjlJtT^tl5i>Ct$^®<!: 



1 - 3 wt% it contains, with agglomerate where at same time 
the titanium dioxide particle gets together longest section 
length agglomerate which exceeds5;mu m must be 12 /m 
gfiber or less. 

[Claim 7] 

crimp number is 8 - 25 /cm and false-twist yarn . which is 
stated in Claim 6 which is made feature 

[Claim 8] 

finish to which red wood viscosity in aliphatic ester and/or 30 
deg C of molecular weight 300-800 70- 100 weight % 
includes mineral oil of 20 - 100 second , vis-a-vis false-twist 
yam 0.5 - 5 weight % false-twist yam . which is stated in 
Claim 6 or 7 which deposits 

[Claim 9] 

90 mole % or more regarding to method which poly 
trimethylene terephthalate which configuration isdone melt 
spinning is done from trimethylene terephthalate repeat unit , 
extrusion it is from spinneret that draft at time of 
yam-spinning becomes with 60 - 2000 makinguse of polymer 
which satisfies requisite of below-mentioned (L ),quench 
doing dissolving multifilament , after it changed into solid 
multifilament ,doing heat treatment with 50- 170 deg C, 
manufacturing method . of polyester fiber which with winding 
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Tartu x*T;i*Mt©«a*St. 



(L)¥$&& 0.01-2// m MMitT^Z 0.01-3 
Z.Z%mm< 25 fi/mg 7KUT-WTT?fc*^ 

to 

[ff 10] 

flt*S 1-3 0/-KUX^x;U«aiSfflL^Ct$ 
S#JS4 XI* 5 BM,a*-XVtfiv*-*Jlzm 

12] 

««tT«»#a io xi* n enafi&ftix 

Specification 
[0001] 

*&b.8I*. B#fi«»xi=auyK'JHJ>*u 
>TU7*U-r-»#Efi)«Mi;&tf*<D*-X 

EI=BL<li, *#§EI*xgl6«]|c§iliipJ&T-. 
$SLfcgiI-e©S#<E«ft]XA<T-#-57HUh 

a>^-X«/^^-5?i=H-r*. 



[0002] 

[ftfcflfcffi] 

rtUhU^^U>-rU7^U-h(iaTrPTTji:B& 

5KI=fi«LfcttKfc» »*tt» »-tevhtt. T 
SfeSStt. «»**tL^fc*'Jx^l^>rb7 
*b-KBLTrPETjtl|-<-)«lll=««Lfctt 
1IS*fltefcoli*|Mfc#V7--Cfc.&. 



C©*5ftFTT*ltfl>1#tt*«*l8l=*^* 



tension of 0.02 - 0.20 cN/d tex itretracts with velocity of 2000 
- 4000 m/min and makesfeature 

titanium dioxide of (L ) average particle diameter 0.01-2;mu 
m is contained 0.01-3 wt% , with agglomerate where at same 
time titanium dioxide particle gets together, longest section 
length agglomerate which exceeds 5;mu m must be 25 /m 
gpolymer orless. 

[Claim 10] 

manufacturing method . of false-twist yam which uses 
polyester fiber of Claim 1 -3 and makes feature 

[Claim 11] 

manufacturing method . of false-twist yam which polyester 
fiber which is wound around cheese package which is stated 
in Claim 4 or 5 after unwinding , does false-twisting and 
makes feature 

[Claim 12] 

manufacturing method . of false-twist yam which is stated in 
Claim 10 or 1 1 which uses the false twisting machine of 
friction type and makes feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards poly trimethylene terephthalate portion 
orientation fiber and its cheese package which aresuited for 
drawing false-twisting . 

Furthermore as for details, as for this invention in industrially 
with the producible , it regards poly trimethylene 
terephthalate portion orientation fiber and its cheese package 
which cando drawing false-twisting with high speed which is 
stabilized. 

[0002] 

[Prior Art] 

fiber which uses poly trimethylene terephthalate (Below "PTT 
" with you abbreviate. ) low elastic modulus (soft texture ), is 
epoch-making polymer which has performance which 
resembles to polyethylene terephthalate (Below "PET " with 
you abbreviate. ) fiber such as property and light resistance , 
heat set property , dimensional stability , low moisture 
absorption which resemble to polyamide such as elastic 
recovery , ease of dyeing which issuperior. 

characteristic of PTTfiber a this way is utilized to maximum 
limit , there isa false-twist yam * as one of fiber form . 
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PTT tttt©tiHBftOX$l±. ftffiW- 9-78373 % 
^ffi. ftffiW- 1 1-093026 *4&«l=t2*te*lTl* 

If PET t8$tW©#UlX^U8&iil-]t&LT\ 



[0003] 

l*4ttf&B*li. E#*l*ofc 2 KK© 

PET «tt£l5Mf l=« 1 SPg(7)XgT*S{jiLfc 
PTT <DSi5#El»]H$l(JilTrPOYj<tB§-f)£ffl 



[0004] 

fi£2llX|Cffllt« PTT-POY IZMtZftftmffi 
li. rchemicalFibers International J 47 1997 
* 2 Efgfr. 72-74 HI=B**iKTl^. 

6o 

»HT ll-229276-*^«l=(41*£a>tt± 
If *WH*#U 330<)m/#T*#£Sx-Dfc*gK#r$ 
A< 0.059, #S 71%© PTT-POY A<BB*$*tT 

[0005] 

l=K«*iiVa** PTT-POY It, *flf±T?*A« 

60 



Because false-twist yarn of PTTfiber , as stated in Japan 
Unexamined Patent Publication Hei 9-783 73disclosure , 
Japan Unexamined Patent Publication Hei 
1 l-093026disclosure , by comparisonwith fiber , for example 
PET fiber or other polyester fiber which possesses PTT and 
similar structure .because it is rich to elastic recovery , 
softness , becomes something which quite issuperior as raw 
fiber for stretch . 

[0003] 

But, with above-mentioned disclosure supply raw fiber which 
has beenused for false-twisting because it is a drawn fiber 
which is produced 2 -stage such as yam-spinning , drawing 
with step , increases productivity , being difficult, fiber 
production cost becomes high. 

In addition, because supply raw fiber is drawn fiber , it is not 
possibleto do drawing false-twisting with high speed where 
productivity is high. 

In same way as PET fiber , it is thought that false-twisting is 
donemaking use of portion orientation fiber (Below "POY " 
with you abbreviate. ) of PTT which isproduced with step of 
single step . 

[0004] 

prior art regarding PTT-POY which is used for false-twisting , 
isdisclosed in "ChemicalFibers international " Vol. 47 , 1997 
February issue and 72 - 74 page . 

Here doing to push out polymer , cooling and solidification 
after doing, it grants the finishing agent , does not use godet 
roll , or is through cool godet roll after, the fiber which is 
retracted with 3 - 6000 m/min is disclosed. 

In addition, specific finishing agent is granted to Japan 
Unexamined Patent Publication Hei 1 l-229276disclosure , 
birefringence ratio which is retracted with 3300 m/min is 
disclosed 0.059, PTT-POY of elongation 71%. 

[0005] 

But, yarn contracting largely on yam bobbin , when amount 
of yam which industrial manufacturing has been made in 
order to tighten yam bobbin , usually isretracted yam bobbin 
deforms PTT-POY which is stated in these, withexamination 
of these inventors , cheese package is removed spindle of 
winder compared to, becomes difficult. 

With status a this way, using yam bobbin where intensity is 
largeeven if, assuming, that you held down deformation of 
yam bobbin ,you can see phenomenon where package side 
surface which is called bulge swells, yam tightens hard with 
inner layer of cheese . 
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[0006] 

1)PET tllfcy. ptt li5?^<f«©»^«HS 
£*LTi**a>T?#^xfc»jS(«TrTgji» 

30-50 deg C £tel*a>T?£S"04i#^ A< 



SLfcJB^KIi.PET-POY <D$ttA<li:£A/i: 

**irt^* ptt-poy -eii»*tttt*-¥>J»fl5* 



fflp 0 iict5fcor^i:« a qM(7)i5^*flx^^^, 

[0007] 

63-42007 PET £ PTT &tf/XI*7K'J 

ftffiBU *ivc 3500m/#«±©it&-e#£ 
«»#K(«Bf#S)60%JaT. 

i>0 



fccti; pet # io aa%^u>K*tifc ptt & 

M£#'JV--£±IBiBtta>*&l::T 180 deg 
C |Ctt3?l&L.4000m/^T?#t^ofclKBr#JS 
33%, 3Mctt» 4%SS©«lt*BB***iT 

om&tfi&t. **uc<fcoT»&*i* ptt tilt 

[0008] 

L^Lfctfb, tt£ttEtta>g930> S ttl*. » 



Because of this when unwinding doing yarn , as tension 
becomes high, also tension variation becomes large, fluff, 
yarn break occursfrequently at time of false-twisting , * it 
shrinks, and others and the dyeing uneveness occurs. 

[0006] 

As description above you can think following two as 
reasonwhich fiber contracts. 

1) Unlike PET , because PTT has had molecular structure of 
the zigzag shape , because glass transition temperature 
(Below "Tg " with you abbreviate. ) 30 - 50 deg C is low, 
molecule motion doing even with room temperature , because 
it contracts. 

2) Case where it retracts because elastic recovery ratio is high 
is because stress without being eased it remains. 

In addition when with examination of these inventors , it 
keeps with the room temperature vicinity , property of PET 
-POY does not change for most part, withabove-mentioned 
literature and PTT-POY which is disclosed in the disclosure 
peak value or other property of boiling water shrink ratio and 
thermal stress change over time does unlike. 

Because of this false-twisting is done in industrially , 
withoutoccurrence of fluff, yarn break namely over long 
period stabilizing false-twist yarn ofsame quality , it produces 
it is not possible . 

[0007] 

In Japan Examined Patent Publication Sho 
63-42007disclosure , PET and PTTand/or polybutylene 
terephthalate melt spinning it does polymer which blended as 
technology which locks structure of fiber , the heat treatment 
it does cooling and solidification after doing, with heated roll , 
next windup , elongation at break (elongation at break ) 
method which produces fiber of 60% or less , boiling water 
shrink ratio 7% or less is shown with the velocity of 3500 
m/min or higher . 

In said disclosure PTThomopolymer , and PET heat 
PTTcopolymer which 10 weight %blend isdone to 1 80 deg C 
with method which is similar to description aboveas 
Comparative Example , also fiber of elongation at break 33%, 
boiling water shrink ratio 4%extent which is retracted with 
4000 m/min is disclosed. 

this way, with said disclosure high speed yarn-spinning of 
system which is heatedwith roller and PTTfiber which is 
acquired with that are stated. 

[0008] 

But, advancing crystallization in order objective of invention 
which isstated in said disclosure uses fiber which is acquired 
to improve emboss raising characteristic this occasion that 
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HlC.*»W#&©ttttlCj:*t,PTT ICT 
POY £g&Lfcii£,PET tflCft^TlMia) 



C(Dfc«>«Bf#S<Eifa>«||«BttAv4<**< 



[0009] 

1) ptt im&tfi&^tzMzmm&mm<s & 

o T g *MSi*fc*>ic % poy -ei* 

2) PET PBT dit^PTT li»&(7)3te;R£ffl 
[0010] 

tt*i*a)ftStt*»«)fta«iLri*. xste 

B&Bfltttt* 98051331 *»*fctt* S^ttS 
0.55-0.75 ©tK'JT— £Jfll*T. 20 deg C WTO 
fcTT7K'jT-£gHt*t!\ 4000m/# 
BlTG)tt***Tf**Bl*PTr.POY©»Jt* 



St»ittttS^«<ft*fc«>l«ltfllita)A7^ 



way as fiber of the clothing , it is a technology which controls 
contraction. 

Because of this as for fiber which is acquired with drawn fiber 
where elongation is low, it is not possible to do drawing 
false-twisting with the high speed . 

Furthermore, when with examination of these inventors , POY 
is producedwith PTT, unevenness is easy to occur in 
morphology and structure of fiber in comparison with PET 
etc. 

Because of this elongation at break or other fiber property 
unevenness is easy to become large, when drawing 
false-twisting is done with high speed , fluff and yarn break 
are easy to occur. 

Concerning problem a this way completely not being stated 
and beingsuggested by above-mentioned literature and 
disclosure . 

[0009] 

You can think following two as cause where morphology of 
the fiber and unevenness of structure become large. 

1) As for PTT melt viscosity is low because melting point is 
low,because at same time Tg is low, with POY which 
isretracted with high speed fiber being drawn in nonuniform , 
structure unevenness occurs. 

2) In comparison with PET and PBT , as for PTT the titanium 
dioxide which is added in order to control luster of fiber 
iseasy to cohere. 

agglomerate of this titanium dioxide becomes defect . 
[0010] 

Applying cooling air of 20 deg C or less making use of 
polymer of the inherent viscosity 0.55-0.75, solidification 
doing polymer , manufacturing method of PTT-POY which 
itretracts with spinning rate of 4000 m/min or less is disclosed 
in Republic of Korea Unexamined Patent Publication 
98051 33 1 disclosure as the technology which raises stability at 
time of yarn-spinning . 

With said disclosure cooling air of low temperature is used 
fluff at time of yarn-spinning and in order to control yarn 
break , making use of polymer where inherent viscosity is 
low. 

But, when polymer where inherent viscosity is low is used 
because melt viscosity becomes low, unevenness of fiber 
structure and unevenness of U%or other fiber form occurring, 
elongation or other property unevenness becomes large. 

In addition morphology unevenness of fiber and it is not 
possible making useof cooling air of low temperature fully to 
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[0011] 

wm&<r>&fom-&itT*>£ o.i as%#t 

PTT ^lco^TP^LrL^5fefTftffil*±< 
[0012] 

*»w#&a>tt»a)isjii» i exgiz-csig-r 

SfigftixiraU: PTT-POY 

So 

ZCDfcft. X*ttlZ»»*h/Cl** PET 3fe*0> 

(2) PTT liSiB-e«tfLT^Tti^*4J[tt*^ 

^^r B iic^fcoTf5]i:p a pea){s^tt3x^ 

[0013] 

(3) PTT li£Htt£fi<1K<* Tg tfiSUfcift 
lcBaT*S#»*POYt?l*.7f?ij-7-A<ttPck 



*fc, PET PBT IC J±K X PTT ttttft0>5fcX£ 



control structure unevenness . 

Because of this when fiber which is acquired with said 
disclosure is done drawing false-twisting of high speed fluff, 
yarn break occurs frequently. 

[0011] 

In regard to titanium dioxide , PTT which 0.1 weight % 
includes titanium dioxide in Working Example of U. S. Patent 
No. 3681 188specification is disclosed. 

But, concerning influence which dispersivity of technically 
meaning and the titanium dioxide of dispersivity of titanium 
dioxide gives to fiber property it is not referredcompletely. 

this way tightening and bulge do not occur, completely thereis 
not a prior art which has been disclosed concerning PTTfiber 
where the fluff at time of false-twisting is controled, does and 
yarn break the long term stability can designate drawing 
false-twisting of high speed as industrially . 

[0012] 

[Problems to be Solved by the Invention] 

With Prior Art there is a problem below, result of examination 
of the these inventors , in PTT-POY and its production 
method which are suited for false-twisting whichis produced 
with single stage step understood . 

(1) volumen yarn contracting, yarn bobbin is tightened, 
cheese package isremoved from spindle of winding machine , 
it becomes impossible ,bulge occurs. 

Because of this , cheese package of amount of yam like PET 
which isproduced in industrially is retracted, it is not 
possible . 

(2) PTT having kept with room temperature , because peak 
value or other property of the boiling water shrink ratio and 
thermal stress changes, does drawing false-twisting in 
industrially , withoutoccurrence of fluff, yam break namely 
over long period stabilizing false-twist yarn ofsame quality , it 
produces it is not possible . 

[0013] 

(3) PTT melt viscosity is low, with POY which because at 
thesame time Tg is low is retracted with high speed , after the 
polymer was pushed out from spinneret , until solidification it 
does, beingdrawn in nonuniform , structure unevenness is 
easy to occur. 

In addition, as for PTT titanium dioxide which is added in 
order tocontrol luster of fiber is easy to cohere in comparison 
with PET and PBT . 

Because of this structure unevenness and U%or other 
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TifilT-a>a#fc8**nXA<T'ti> PIT ttifL 
[0014] 

SI*. ±E(i)PdlHI=»l6Lri*WS:«ii* 

SUPtlU ±E(2)IHIHlc»«LTI«ttfta# 
fi*»xS*rtt*r&fci&K, MST-^tetfll 

fcfcftUSl* PTT-POY iU ±ffi(3)IHIBI=tt 
Sfc*>l=, IHt*-*:/jMS*LTl*«El* PTT tK 

i&l=#fi«0ttttttttA7J&«/h*l* PTT-POY 



[0015] 

l=, IHb^^JMBULTH&l* PTT ^'J7- 
frl=T«ft*JRWMLTlS»<bSl*\ MSA 

|g^>A7©ttl|-CI*» PTT-POY £ 1 SPglCT 
«Jft-*"-5IBI=**<EiaHfc<i:*e»*y*'^ 

aaxit*»aicfii±-et*^t*saLfc. 



[0016] 

BD£*S8EiiJUT©£fcya>fca>-efe&o 
(1)90 ; E;u%w±*<h'J>^u>T-u-7^i^-h^ 
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morphology unevenness of fiber occurring,elongation or other 
property unevenness becomes large, when drawing 
false-twisting is done with high speed , the fluff and yarn 
break become easy to occur. 

As for objective of this invention , with producible , 
stabilizing in the industrially , it is to offer PTTfiber , cheese 
package and its manufacturing method which can do drawing 
false-twisting with high speed . 

[0014] 

In order to achieve objective of this invention problem to be 
solved , it correspondsto above-mentioned (1) problem and to 
above-mentioned (2) problem controls occurrence of 
tightening and bulge in order to make industrial production 
possible, it corresponds and in order to make industrial 
drawing false-twisting possible, property makes PTT-POY 
which change over time is not done with room temperature , 
Corresponding to above-mentioned (3) problem , in order 
both achievements todo production and postprocessing of 
industrial fiber , optimizing doing draft attime of 
yarn-spinning making use of PTTpolymer where titanium 
dioxide has notcohered, it produced, it is to make PTT-POY 
where elongation or other fiber property unevenness is small 
structure unevenness of fiber and because morphology 
unevenness is little. 

[0015] 

[Means to Solve the Problems] 

Result of diligent research, in surprising fact , with spinning 
draw of certain range , the heat treatment doing fiber with 
specific condition making use of PTTpolymer where titanium 
dioxide has not cohered, crystallization doing, it produced the 
these inventors making use of special spinning method which 
it retracts with extremely low tension , with fiber of 
orientation , crystallinity and fiber form and unevenness 
insidespecific range, When producing PTT-POY with single 
step , be able to evade theoccurrence of tightening and bulge 
which become large problem , atsame time drawing 
false-twisting or other post processing property was 
discovered can improve markedly. 

In addition, because structure of fiber is locked by 
crystallization ,property change over time is difficult to do 
fiber of this invention , over long period stabilizing without 
occurrence of fluff, yarn break , false-twisting ispossible, you 
discovered , completed this invention . 

[0016] 

Namely this invention is something of as follows. 
1 .polyester fiber 

(I ) 90 mole % or more consist of poly trimethylene 
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&Qi&fr*ffif&£tl ; &7\Z l )h l )* : J L [sl'Tis7$ terephthalate which configuration is done from the 
U— hA N bfc L J x TtZ(A)~(G)(DW¥$£ MB. 1 f ; 5> trimethylene terephthalate repeat unit , description below (A ) 
Zt£ t#St<t^7KUXXf-;i/SI$to - satisfy requisite of (G ) polyester fiber . which is made 

feature 



(A)&g[ : 1. 320-1. 340g/cm3 




(A) density density : 1.320-1.340 g/g/cm<SP>3</SP> 




(B)*gJSSr$ : 0. 030-0. 070 

* 






(B) Double bending/discouraging birefringence ratio : 0.030-0.070 






(Cm&j)0)\d— £{1 : 0. 01-0. 12cN/dt 


ex 




(C) thermal application/response thermal stress stress *peak value : 0.01-0.0.1 N cN/d 


EX 




(D)3Mc4Jl«* : 3-40% 








(D) * water boiling water shrink ratio : 3-40% 








(EmmWm : 40-140% 






(E) breaking elongation at break elongation : 40-140% 







(F)¥E)&gO. 01~2//m<DiMb^$>£0. 01 ~3fifi%^ffU 



(F) Average average particle diameter particle diameter 01~2;mu m;mu m conversion titanium dioxide .01-3 heavy 3 
wt% weight % contents 



At same time with agglomerate where titanium dioxide particle gets together the longest section length agglomerate 
which exceeds 5;mu m must be 12/m G fiber or less. 

(G)U% : 0-2% ~~ " V "~ f 



(G)U%%:0-2% 

[0017] _ 
(II)(I)|ZfclxT, «ttttlC»LTfiff 75fa<Dfc 

h/l 2 ^1.0 

CC7?.Ii:2 0=15.5-16.5° 0)g*[e]#r3£& 
I 2 :20=18~19° (D¥£)@#r&Jt 



[0017] 

wide angle x-ray diffraction strength of direct running 

direction satisfies below-mentioned formula in (II ) 

(I ),vis-a-vis fiber axis polyester fiber . which is made feature 

Ksub>l </sub>/I<sub>2</sub>*1.0 

Here, maximum diffraction intensity of Ksub>l </sub>:2;th 
= 15.5- 16.5 deg 

Even diffraction intensity of Ksub>2 </sub>:2;th =18-19 
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(IllXI)*fcli(n)l=JSl*T. fl£Br#Jt<7)*f ¥<I 
[0018] 

g±-e0>3£i|il Q A< 50~300mnu fro. fiftA* 
2kg ia±T?fc*c:fc£l#l«:-f 

[0019] 

(1)90 *JU%ja±A«hU>^b>xb7*l^— HI 

b-h^6*y. TC(HHK)a>sitt*atjE-r* 



deg 

In (in ) (I ) or (II ), standard deviation of elongation at break 
is 0 - 10% and polyester fiber . which is stated in Claims 1 
and 2 which is made feature 

[0018] 

2. cheese package 

polyester fiber of (I ) aforementioned this invention (I ) - it 
can wind any of(III ), bulge ratio is 20% or less and cheese 
package . which is madefeature 

In (II ) (I ), coil width Q on yarn bobbin of fiber which is 
wound 50 -300 mm , and weight is 2 kg or greater and cheese 
package . which is madefeature 

[0019] 

3. false-twist yarn 

(I ) 90 mole % or more consist of poly trimethylene 
terephthalate which configuration is done from the 
trimethylene terephthalate repeat unit , description below (H ) 
- satisfy requisite of (K ) false-twist yarn . which is made 
feature 







150-300%. 


(H) extension and retraction elongation 




150-300%, 






4~ 30H/cm 


(I) crimp number 




4 - 30 /cm 


<J)JW— Jl* 


3fi/cm 




Quantity of (J) snarl 


0 - 3 /cm 



1-3 M%a*u jaomt**:/tt* 
mazmmtotf 12 ®/m g mmjLTT-&&zto 

[0020] 

(IIXDIC&IVC. rt4/ffiftft< 8-25 ffl/cm 

(IH)(i)(II)|CfcOT. 300-800 (DBilifig5 

X7.T JU&tf/Xli 30 deg C IZ&H&lsK/Wv 
KttStf 20-100 9<Ott1feA$ 70-100 fig% 

{Essirai&icttLT o.5~5 aa% 



1 - 3 wt% it contains, with agglomerate where at same time 
the titanium dioxide particle gets together longest section 
length agglomerate which exceeds5;mu m must be 12 /m 
gfiber or less. 

[0020] 

In (II ) (I ), crimp number is 8 - 25 /cm and false-twist yarn . 
which is made feature 

In (III ) (I ) (II ), finish to which red wood viscosity in 
aliphatic ester and/or 30 deg C of the molecular weight 
300-800 70- 100 weight % includes mineral oil of 20 - 100 
second , vis-a-vis false-twist yam 0.5 - 5 weight % false-twist 
yam . which deposits 



Page 1 3 Paterra Instant MT Machine Translation 



JP2001348731A 

[0021] 

(1)90 =E)l%)iL±tfh>)*?[s>TL>7$ls-hm 

WA< 60-2000 tft*ck5l3LT«[Pcbyffai 

^7-f^>H-S5t. 50-170 deg C 

0.02~0.20cN/dtex (D^IfcSIrtlCT 
200(M000in/»a)iSST?8*aSZt*1#lit 

**#yxxxju«tta>»36sa« 



(L)^^J^S 0.01-2 // m ©mb^*:/£ 0.01-3 

»jW*-CfeoT.-t©«fiWfi*A< 5 Jim $tt 
25 fl/mg *UV-BlT-eft*C: 

to 

[0022] 

(i)**Ma>*Uxxx;u«lt(iHi^fl>i^-rti 

(n)*»wa)^-Xtt/^^-s?(iHn)fl>i'^ 
ti^*ffli^ctsi*«trsfi*flix*a>« 

xaSffli^*ct*1#«fc-r*««Jnx*(D» 

[0023] 

BIT. tJMtMCMti, 
(i)#y*HHHI 



CCT* PTT tit. Tls7*)\,9&&f&#tLW* 
*5?*-JU*»tLfc*'JX7.TiU-efc«. 

ft ptt tit. 10 ^u%*»"tH6a>#S£ilw* 
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[0021] 

manufacturing method of 4.polyester fiber 

(I ) 90 mole % or more regarding to method which poly 
trimethylene terephthalate which configuration isdone melt 
spinning is done from trimethylene terephthalate repeat unit , 
extrusion it is from spinneret that draft at time of 
yarn-spinning becomes with 60 - 2000 makinguse of polymer 
which satisfies requisite of below-mentioned (L ),quench 
doing dissolving multifilament , after it changed into solid 
multifilament ,doing heat treatment with 50- 170 deg C, 
manufacturing method . of polyester fiber which with winding 
tension of 0.02 - 0.20 cN/d tex itretracts with velocity of 2000 
- 4000 m/min and makesfeature 

titanium dioxide of (L ) average particle diameter 0.01-2;mu 
m is contained 0.01-3 wt% , with agglomerate where at same 
time titanium dioxide particle gets together, longest section 
length agglomerate which exceeds 5;mu m must be 25 /m 
gpolymer orless. 

[0022] 

manufacturing method . of 5. false-twist yarn 

manufacturing method . of false-twist yarn which polyester 
fiber of (I ) this invention (I ) - uses the any of (III ) and 
makes feature 

manufacturing method . of false-twist yarn which cheese 
package of (II ) this invention (I ) - uses the any of (II ) and 
makes feature 

In (III ) (I ) (II ), manufacturing method . of false-twist yarn 
which uses false twisting machine of the friction type and 
makes feature 

[0023] 

Below, this invention is explained in detail, 

(1) polymer starting material etc 

As for polymer which is used with (i ) this invention , 90 
mole % or more are the poly trimethylene terephthalate 
(PTT ) which configuration is done from trimethylene 
terephthalate repeat unit . 

It is a polyester which PTT, designates terephthalic acid as 
acid component hereand designates trimethylene glycol (As 
many as 1 and 3 -propanediol you call ) as diol component . 

It is possible to said PTT, to contain other copolymer 
component under 1 0 mole % . 

As that kind of copolymer component , you can list 5 -sodium 
sulfo isophthalic acid , 5-potassium sulfo isophthalic acid , 3, 
5-dicarboxylic acid benzenesulfonic acid tetra butyl 
phosphonium salt , 3, 5-dicarboxylic acid benzenesulfonic 
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[0024] 

♦f&Wlcffll^tf'JT-lctt. 0.01-2 
/i m G>tt1b?$>$ 0.01-3 fi&%$$U AO 

5(im £@;L-S;liS<*ri< 25 <@/mg 
/KUV-(C0>m(4li. lmg 07KU?— 



[0025] 

K<b^S>0¥iS£MII* 0.01-2 /a m T'fe 
ft£fi#*y , »*L<tt 0.05-1 U m T'fc-So 



^j^tta o.oi um mmitmmtoiznzzttf 



Ztz¥®%Lm< 2 Jim £tt*.S£«ft»fctf* 

A« 5/im *ltt*«MI*dw!i:<**ci:*<T?# 

«IISIiftl^» 1 u m ei±0)|ftJK*«'A<±(*fl) 
20 SS%J*lTT-fe-5C<tA<j!f^L<. 10 fift% 



[0026] 
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acid tributyl methyl phosphonium salt ,1,4- butanediol , 
neopentyl glycol , 1, 6-hexamethylene glycol ,1,4- 
cyclohexanediol ,1,4- cyclohexane dimethanol , adipic acid , 
dodecanedioic acid ,1,4- cyclohexane dicarboxylic acid or 
other esterified monomer . 



[0024] 

titanium dioxide of average particle diameter 0.01~2;mu m 
0.01 - 3 wt% is contained in the polymer which is used for 
this invention , with agglomerate where at sametime titanium 
dioxide particle gets together longest section length it is 
necessaryfor agglomerate which exceeds 5;mu m to be 25 /m 
gpolymer (this unit shows quantity of agglomerate which is 
included in polymer of 1 mg . ) or less. 

As expressed afterwards by using polymer a this way, at time 
of yarn-spinning and fluff at time of postprocessing and 
polyester fiber of the this invention which can control yarn 
break can be acquired. 

In order to obtain polymer a this way, in one time solvent it 
adds titanium dioxide dispersed solution which removes 
agglomerate of titanium dioxide after agitatingincluding 
titanium dioxide , making use of centrifugal separator , filter 
etc, to reaction product with step of option of polymerization, 
completing, it obtains,condensation polymerization it is 
desirable . 

[0025] 

As for titanium dioxide which is used with this invention , 
hardness is low, it isa anatase in point where dispersivity to 
solvent is satisfactory, isdesirable . 

In addition, as for average particle diameter of titanium 
dioxide it is necessary to be 0.01- 2;mu m , it is a preferably 
0.05~l;mum. 

You obtain under average particle diameter 0.01 ;mu m in 
practical , being difficult, in addition it is easy to make 
agglomerate . 

In addition when average particle diameter exceeds 2;mu m , 
it decreases agglomerate where longest section length exceeds 
5;mu m it is not possible. 

Concerning particle size distribution of titanium dioxide 
which it uses there is notespecially restriction, granularity 
component of 1 ;mu m or greater is 20 weight % or less of 
entirety , it is desirable, they are 10 weight % or less , 
furthermore it is desirable . 

[0026] 

Dispersing to solvent , it uses, titanium dioxide which is used 
for the this invention , but one time it is good dispersing to 
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[0027] 

K<b^>»St5Sjftl4fi^<Z)ffE<0SPg-e5 
W*.*fc»l=tt, ft»IHa>ttllK*«lt*\ fi 
iftotri*** ix-rJUbEifcfc&^teixT^u 



*S6WI=ffll*S#'J7-l=lifcSlcfci:T, & 
aroaJPffl, 09*14. >B Sfe 

fssfcau mt?*> 

[0028] 

0.5-1.4 *<»*U.MI=»*Uli 0.80-1.2 (7) 
&Rtt&ft< 0.5 *IS<7>i§£f4. 

asau**»* poy ©Bale asi vcii* 

?3&«/J^*^«lt*»*^4:A<fflltfc«:*. 
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water and alcohol etc as solvent , but because it is necessary 
to add to in polymerization reaction system of high 
temperature , it disperses in 1 and 3 -propanediol it is 
moredesirable. 

titanium dioxide which is dispersed to solvent removes 
agglomerate even only centrifugal separation , it is possible , 
but in order to decrease agglomerate ,after centrifugal 
separation , agglomerate is removed making use of filter etc, 
itis desirable . 

As filter , those which can collect particle which exceeds 
5;mu m are desirable. 

titanium dioxide dispersion which it acquires this way does, 
until it adds to the reaction product , between, churning or 
swing Noboru, it is desirable . 

Because titanium dioxide is easy to cohere settling , in 1 and 3 
propanediol , is inorder to control this. 

[0027] 

titanium dioxide dispersed solution is good adding to reaction 
product with step of option ofpolymerization, but in order to 
hold down cohesion of the titanium dioxide , it does not 
receive thermal history of lengthy , it has become the 
viscosity where at same time reaction product can disperse 
titanium dioxide satisfactorily, it adds after esterification 
reaction or ester exchange reaction ending and between to 
condensation polymerization it is desirable. 

To polymer which is used for this invention , or it is possible 
tocopolymerize mix matting agent etc other than according to 
need , various additive , for example heat stabilizer , foam 
inhibitor , bluing agent , flame retardant , antioxidant , 
ultraviolet absorber , infrared absorber , crystal nucleating 
agent , fluorescent whitener , titanium dioxide . 

[0028] 

intrinsic viscosity [;et] of polymer which is used for this 
invention 0.5 - 1.4 isdesirable, furthermore it is a range of 
preferably 0.80-1.2. 

fiber which in this range is superior in strength , spinning 
property can beacquired. 

When intrinsic viscosity is under 0.5, until melt viscosity 
becomes too low because molecular weight of polymer is too 
low, after polymer was pushed out from spinneret at time of 
producing POY which is retracted with high speed , 
solidification does, it is easy to be drawn in nonuniform . 

Because of this fiber where elongation or other property 
unevenness which is a objective of the this invention is small 
is obtained, it becomes difficult. 

In addition, as at time of yarn-spinning and yam break when 
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[0029] 

A, |fg=>/\*;UK -Mit?*y 

jStfJDU 250-270 deg C T'&KT 

±, J§StSS1±roifil±. PTT t')n-*7<7 

[0030] 

(2);t?MX7.x;H8$t 

(T)*fgfB<D7KUi;Vf JU|§$t£LTI*. TI2 
(A)~(G)(Dgrt£;3S£?"<i>£g"efe£<> 



processingand feather become easy to occur, revelation of 
strength which isrequired to false-twist yarn becomes 
difficult. 

When intrinsic viscosity exceeds 1 .4 conversely, because 
because melt viscosity istoo high melt fracture and 
yam-spinning deficiency occur at time of yam-spinning it 
isnot desirable. 

[0029] 

known method can be used that way as production method of 
polymer which is usedfor this invention . 

Namely, it designates terephthalic acid or dimethyl 
terephthalate and trimethylene glycol as starting material , 
reactingunder ambient pressure or under pressurizing 
including one, two kinds or more of metal salt such as blend 
of titanium tetra butoxide , calcium acetate , magnesium 
acetate , cobalt acetate , manganese acetate , titanium dioxide 
and silicon dioxide , next, it adds catalyst such as titanium 
tetra butoxide , antimony trioxide , antimony acetate , under 
vacuum reacts with 250 - 270 deg C. 

In addition, with step of option of polymerization, the 
stabilizer is added before preferably condensation 
polymerization with viewpoint where molecular weight such 
as improvement of whiteness , improvement, PTToligomer 
and acrolein , allyl alcohol of melt stability can control 
formation of organic matter of 300 or less isdesirable. 

[0030] 

(2) polyester fiber 

As polyester fiber of (I ) this invention , description below 
(A ) - it is necessaryto satisfy requisite of (G ). 



(A) 



1. 320-1. 340g/cm3 



(A) density density : 1.320-1.340 g/g/cm<SP>3</SP> 

(B) JgB&T$ : O. 030-0. 070 



(B) Double bending/discouraging birefringence ratio : 0.030-0.070 



(C)&l£*)<Dtf— 7fit : 0.01-0. 12cN/dt 



ex 



(C) thermal application/response thermal stress stress *peak value : 0.01-0.0. 1 N cN/d EX 

(D) ;»7MxW : 3-40% 



(D) * water boiling water shrink ratio : 3-40% 

(E) 56BH$Jt : 40-140% 
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(E) breaking elongation at break elongation : 40-140% 







(F)¥$&gO. 01~2/lmO>&fl:?$:/£0. 01~3lM%#*rU 



(F) Average average particle diameter particle diameter 01~2;mu m;mu m conversion titanium dioxide .01-3 heavy 3 
wt% weight % contents 



At same time with agglomerate where titanium dioxide particle gets together the longest section length agglomerate 
which exceeds 5;mu m must be 12/m G fiber or less. 



(G)U% : 0~2% 



(G)U%%:0-2% 



[0031] 

** mo %- ®iure&«ttft0>4iMt3 u £ 



[0032] 



[0031] 

In order to cancel tightening of fiber which is a problem of the 
first of this invention , in order for yarn not to contract largely 
on yarn bobbin , fiber doing, crystallization molecule is 
locked, at sametime molecule does orientation excessively 
and has not become the state which tension is done, it is 
important . 

In addition it is a second problem of this invention , 
false-twist yarn of same quality stabilizing without occurrence 
of fluff , yarn break , it produces tomake possible, fiber 
crystallization doing over long period , molecule islocked, 
peak value , boiling water shrink ratio etc of elongation at 
break , thermal stress is difficult to do change over time , it 
isimportant . 

Furthermore it is a third problem of this invention , in order to 
make drawing false-twisting of high speed which is not 
occurrence of fluff and yam break stabilizes possible, certain 
amount it contains titanium dioxide which does notbecome 
defect , at same time makes uniform fiber in longitudinal 
direction it isimportant . 

[0032] 

Therefore in order all to achieve these problem , with special 
structure which has crystallinity , orientation inside a certain 
specific range, it is necessaryat same time to make uniform 
fiber . 

As crystalline index, in order to be known generally, density 
measurement of fiber is suitable. 

Because density of crystalline part is large in comparison with 
noncrystalline part ,when density is large, you can say that 
crystallization it has done. 
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[0033] 

r*©s#<5E*nx*<T*#§ PTT-POY tft*o 



[0034] 

(0»*(A) 

ft£tt 1 .320-1 .340g/cm 3 -efcS&fitffcSo 



a*»w«Tfttfti^. «t©is»tt*<±*< 

-I5s®mtf 1.320g/cm 3 ^ST*l*$£S^A<+ 

&gl*#£L<l£ 1. 322-1 336g/cm 3 . 
1X14 1.326-1 .334g/cm 3 TJfc£ 0 

[0035] 



In addition, you can use with wide angle x-ray diffraction 
observation of crystal derivative peak as crystalline index. 

As index of orientation , birefringence ratio of fiber is 
suitable. 

[0033] 

peak value , boiling water shrink ratio and elongation at break 
of thermal stress are suitable as value whichcan participate in 
change over time of tightening and fiber largely,di splay 
oriented stated , tensioned state , fixed state of molecule . 

In addition, quantity of titanium dioxide which coheres as 
index of the fiber unevenness , U% is suitable. 

In addition you can use standard deviation of elongation at 
break as index of fiber unevenness . 

Therefore, peak value , boiling water shrink ratio , elongation 
at break , of density , birefringence ratio , thermal stress of 
fiber by fact that the titanium dioxide and U% which are 
contained do to satisfy aforementionedrange, for first time 
there is not occurrence of tightening and the bulge and in 
industrially with producible , it becomes PTT-POY which 
cando drawing false-twisting with high speed which is 
stabilized without fluff and yarn break . 

[0034] 

(i ) density (A ) 

As for density it is necessary to be 1 .320 - 1 .340 g/cm <sup>3 
</sup>. 

When density exceeds 1.340 g/cm <sup>3 </sup>, volumen 
deterioration occurs. 

Reason is not clear, crystallinity of fiber rises, because surface 
of fiber itself and the fiber becomes hard depending upon , 
when contacting, surface area to become small, because static 
coefficient of friction between yarn -yarn goes down, thatyou 
can think of yarn and yarn whether is not. 

In addition, fluff and yarn break become easy to occur case of 
false-twisting , stabilize in industrially and do false-twisting it 
becomesimpossible . 

On one hand, density under 1.320 g/cm <sup>3 </sup> 
crystallization fully fiber not being locked because it is not 
advanced, fiber contracting,tightening occurs, property of 
fiber does and change over time cannotacquire false-twist 
yarn of same quality with identical condition over long 
period . 

density preferably 1 .322-1 .336g/cm <sup>3 </sup>, 
furthermore is preferably 1.326-1.334 g/cm <sup>3 </sup>. 

[0035] 
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(ii)ttHff¥(B)i»Jtaa>tf-*fii(C)ia>H 

«ft<Olia»f$li 0.030-0.070. &j£*HDt?- 
£fill* 0.01~0.12cN/dtex T'fc&£^!!><fc&o 

8Ht<D«HSr$*< 0.070 ^iE«^.^7b>. fc£lM* 

8fcj£2)0>t:— ^filtf 0.12cN/dtex ^Sg^-Stil 

-5. ai$t(D«e»r$A< o.o3o fcfti* 
i*tti6»©e-' o.oi *afw*, 

■ft**«t«t*«l»«i:oTL*5. 



«Htfl>IIHlff*l4»*Utt 0.035-0.065 "C* 
y s KI=tf$U(i 0.040-0.060 T'&So 

£fc,&JSa<Dtr-*fiIli#£L<l* 
0.015~0.10cN/dtex T? fc U , M 1= » * L < I* 
0.02~0.08cN/dtex T'fo& e 

[0036] 

(iii) j»*I|x$i$(D) 

j#*i|xfil$*< 40%£jgx.*i§£(i. m&ittf 

*fc 3%*3iT*ii. ««i)!)<ie<*y€^. *t;u*i 

$7Mx$g$li*f£L<l£ 4~20%-cfey,MI-ff 
£L<li,5~15%T*fc3o 

[0037] 

(iv) 86Bf#l£(E) 

5£BH$Jtl* 40-140%r-fc-5Z<tA<^T*fci)o 



(ii ) birefringence ratio (B ) with peak value of thermal stress 
(C ) with relationship 

birefringence ratio of fiber 0.030 - 0.070, peak value of 
thermal stress has thenecessity to be 0.01 - 0. 1 2 cN/d tex. 

When birefringence ratio of fiber exceeds 0.070, or or peak 
value of the thermal stress exceeds 0. 1 2 cN/d tex, after power 
which fiber contracts isstrong, retracting it contracts largely, 
tightening occurs. 

On one hand, birefringence ratio of fiber under 0.030, or peak 
value of the thermal stress does under 0.01, orientation to be 
low and because crystallization ithas not done retaining with 
room temperature , boiling water shrink ratio or other 
property change over time . 

In addition, heat treatment making in order to control change 
over time , when the crystallization it does, fiber becomes 
brittle. 

Therefore, in case of which it is not possible to do drawing 
false-twisting in the industrially . 

birefringence ratio of fiber with preferably 0.035-0.065, 
furthermore is preferably 0.040-0.060. 

In addition, peak value of thermal stress with preferably 
0.015-0.1 OcN/d tex, furthermore is the preferably 
O.O2~0.O8cN/dtex. 

[0036] 

(iii ) boiling water shrink ratio (D ) 

As for boiling water shrink ratio of fiber it is necessary to be 3 
- 40%. 

When boiling water shrink ratio exceeds 40%, because 
crystallization is not advanced, the structure not to be locked, 
tightening occurring, retaining with room temperature peak 
value or other property of boiling water shrink ratio and 
thermal stress changes, over long period stabilizing without 
occurrence of fluff , yarn break , produces false-twist yarn 
becomes impossible . 

In addition under 3%, fiber becomes brittle and false-twisting 
becomesdifficult because fluff, yarn break occurs frequently. 

boiling water shrink ratio with preferably 4-20%, furthermore 
is preferably , 5-15%. 

[0037] 

(iv ) elongation at break (E ) 

elongation at break is 40 - 140%, it is necessary . 

elongation at break under 40% because elongation is too low, 
at time of the yarn-spinning and fluff and yam break becomes 
easy to occur at time of false-twisting . 
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When elongation at break exceeds 140%, degree of 
orientation of fiber to be too low andvery change over time it 
is easy to make because crystallization is not advanced,degree 
of orientation to be too low and because crystallization is 
advanced, because itbecomes very brittle in industrially 
false-twisting it does, it is notpossible . 

Range where elongation at break is desirable is 50 - 120%. 

[0038] 

standard deviation of elongation at break is 0 - 10%, it is 
desirable . 

It sought standard deviation of elongation at break , from 
result of measuring the elongation at break of fiber 
concerning sample of 20 points. 

When standard deviation of elongation at break exceeds 10%, 
elongation unevenness of fiber islarge, feather and yarn break 
occur frequently at time of the drawing false-twisting with 
high speed . 

standard deviation if it is small, it should have been small, 0% 
is mostdesirable. 

Range where standard deviation of elongation at break is 
more desirable with 0 - 7%,especially is preferably 0-5%. 

In addition, occasion where elongation at break was measured 
concerning the sample of 20 points, below-mentioned formula 
is satisfied isdesirable. 

average of minimum value (%) >elongation of elongation (%) 
-elongation standard deviation (%) X 2 

By fact that above Formula is satisfied, fluff and yarn break 
attime of drawing false-twisting quite can be made little. 

[0039] 

(v ) titanium dioxide (F ) 

polyester fiber of this invention 0.01-3 wt% contains 
titanium dioxide of the average particle diameter 0.01~2;mu 
m , with agglomerate where at same time titanium dioxide 
particle getstogether, longest section length it is necessary for 
agglomerate whichexceeds 5;mu m to be 12 /m gfiber or less. 

It is necessary 0.01 - 3 wt% to contain titanium dioxide of 
average particle diameter 0.01~2;mu m from viewpoint of 
decrease of matting agent and coefficient of friction in the 
fiber of this invention . 

PTT has large coefficient of friction in comparison with PET 
and the PBT . 

Because of this at time of yam-spinning and fluff and the yarn 
break are easy to occur at time of false- twisting . 

When fiber contains titanium dioxide , coefficient of friction 
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is lowered, it to bepossible , because at time of yarn-spinning 
and fluff attime of false-twisting and yarn break can be 
controled. 

content of titanium dioxide under 0.01 weight % reducing 
effect of coefficient of friction becomessmall, luster to be too 
high, * * * becomes cheaply. 

On one hand, when it exceeds 3 wt% , reducing effect of 
coefficient of friction in the saturated not only reaching, 
titanium dioxide delamination , spinning machine and winder 
arepolluted from fiber . 

It is a preferably 0.03-2 wt% . 

[0040] 

As for fiber which is used for this invention , with 
agglomerate where the titanium dioxide particle gets together, 
longest section length agglomerate which exceeds5;mu m , 
has necessity to be 12 /m gfiber (this unit shows quantity of 
agglomerate which is included in fiber of 1 mg . ) or less. 

Because by fact that this condition is filled up, elongation or 
other property unevenness of the polyester fiber of this 
invention can be controled. 

It is below more preferably 10/m gfiber and below 
particularly preferably 7 /mg fiber . 

[0041] 

(vi)U%(G) 

As for polyester fiber of this invention it is necessary for U% 
to be 0 -2%. 

U% is value which was sought from fluctuation of mass of 
fiber sample with Zellweger Worchester KK make Uster * 
TESTER3. 

With said device case where it passes through fiber sample 
between the electrode fluctuation of mass can be measured 
due to change of dielectric constant . 

When it passes through said device with constant rate , 
unevenness kindof curve which is shown in Figure 1 is 
acquired. 

Following to Formula (1) in Figure 1 from this result, it seeks 
the U%, it is possible . 

When U% exceeds 2%, it occurs frequently at time of the 
false-twisting and/or, only false-twist yarn where dyeing 
unevenness and * shrinkage unevenness are large not be able 
to acquire feather and yam break itbecomes. 

U% is 1.5% or less , it is desirable , furthermore it is a 
preferably 1 .0% or less . 

Of course, U% if it is low, low extent is good. 
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[0042] 

property etc of (II ) polyester fiber 
(i ) strength 

strength of polyester fiber of this invention is 1 .3 cN/d tex or 
more, it isdesirable . 

1 .3 When under cN/d tex because strength is low, unwinding 
doing yam and fluff and yam break occur frequently 
occasionwhere false-twisting is done. 

Above preferably , 1 .5cN/d tex, furthermore it is above 
preferably 1.7cN/dtex. 

With (ii ) wide angle x-ray diffraction observation of 
diffraction peak of crystal derivation 

Regarding to this invention, fiber has done crystallization , 
namely diffraction peak of crystal derivation is observed with 
wide angle x-ray diffraction is desirable. 

[0043] 

Below, concerning wide angle x-ray diffraction you detail 
making use of drawing . 

Case where X-ray was irradiated from perpendicular direction 
vis-a-vis the fiber pattern when diffraction peak which in 
Figure 2 - (J2 ) derives in the crystal as representative 
example of diffraction pattern of direct running direction 
vis-a-vis fiber axis , isobserved, pattern when diffraction peak 
which in Figure 2 - (jp2 ) derives in crystal is not observed is 
shown. 

X-ray has used CuK;al line here. 

Because of Polymer Preprints, Japan , Vol.26, p427 (1997) 
this when fiber crystallization it has done.diffraction peak 
which in 2;th = 15.5 deg vicinity of direct running direction 
derives in the(010) plane vis-a-vis fiber axis is observed, 
crystal shape where PTT belongs to triclinic crystal shape is 
taken, it is known, 

[0044] 

Regarding to this invention, as shown in Figure 2 - (J2 ), 
whether or not the wide angle x-ray diffraction strength of 
direct running direction satisfies below-mentioned formula, 
vis-a-vis the fiber axis it decided whether or not with, 
diffraction image was observed of. 

Ksub>l </sub>/I<sub>2 </sub>*1.0 

However, maximum diffraction intensity of I<sub>l 
</sub>:2;th= 15.5- 16.5 deg 

Even diffraction intensity of I<sub>2 </sub>:2;th =18-19 
deg 
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broad diffraction which on one hand, with Figure 2 - (jp2 ) 
derives in amorphous isnot observed just is observed, as for 
peak which derives in the crystal like Figure 2 - (J2 ). 

In case of this above Formula is not satisfied. 

[0045] 

By fact that diffraction peak which with wide angle x-ray 
diffraction derives in crystal is observed, fiber does 
crystallization clearly, structure is locked,understands . 

When diffraction image which derives in crystal is not 
observed, fiber has not done crystallization . 

Therefore because molecule is not locked, fiber contracting, 
the tightening occurs, property of fiber does and change over 
time stabilizingover long period , false-twisting is not 
possible. 

Value of I<sub>l </sub>/l<sub>2 </sub> preferably 1.1 or 
more , furthermore is preferably 1.2 or more . 

[0046] 

morphology of (iii ) fiber 

As for polyester fiber of this invention , multifilament is 
desirable. 

As for total fineness as for limitation it is not done. Usually 5 
- As for 400 dtex , preferably 10~300dtex , single fiber 
fineness as for limitation it is not done, butO.l - 20 dtex , 
preferably 0.5-1 Odtex , furthermore it is a preferably 
l-5dtex . 

As for cross section shape of fiber , there is not, restriction 
such ascircle, and triangle , other polygonal shape , flat , L 
type , W type , cross shape , square , dogbone shape with 
center-filled fiber and is good with the hollow fiber . 

[0047] 

(3) cheese package 

fiber of this invention is wound in cheese package , it is 
desirable . 

It follows to modernization *streamlining of false-twisting 
step of recent years.it is wound with possible cheese package 
of large conversion namely the large scale winding of 
package , it is desirable . 

In addition when by fact that it makes cheese package , 
unwinding doing yam at time of false-twisting , fluctuation of 
unwinding tension becomessmall, processing which is 
stabilized becomes possible. 

(i ) bulge ratio 

cheese package where fiber of this invention is wound bulge 
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ratio is 20%or less , it is desirable . 

Figure 3 - (J2 ) shows cheese package (100) which is wound 
in geometry where the yam is desirable. 

It is wound in cylinder thread layer (104) where yarn formed 
flat endface (102) on the yarn bobbin or other winding core 
(103). 

[0048] 

When as for bulge , as shown in Figure 3 - (jp2 ), clamping 
force workedstrongly with contraction of volumen yam , 
volumen yam slid, it is a endface (102 a ) which has swelling 
of cheese package (100) whichhappens. 

bulge ratio , Figure 3 - (J2 ) or coil width Q of innermost layer 
which is shown in Figure 3 - (jp2 ) and, most measuring coil 
width R of portion which hasexpanded, is value which it 
calculated making use ofbelow-mentioned formula. 

bulge ratio = { (R-Q ) /Q } X 100% 

As for those where bulge ratio of cheese package exceeds 
20% volumen yam deteriorates when conveying and 
unwinding becomes impossible.yarn break , fluff, dye splotch 
etc is easy to happen with mottling of unwinding tension . 

When it is worst, it conveys in order to protrude in 
comparison with yam bobbin it becomes impossible endface . 

In addition tightening is large, when it stops coming off from 
the spindle of winder , is many. 

preferably bulge ratio with 16% or less , furthermore is 
preferably 10% or less . 

0% is most desirable of course. 

[0049] 

(ii ) cheese package geometry 

When producing in industrially , frequency which exchanges 
yam bobbin tocase of yam-spinning is decreased, quite it is 
more important than viewpoint of improvement and cost 
reduction of operating efficiency . 

In addition, after using cheese package regarding false twist 
step , it connects tofollowing cheese package and it is packed 
and uses, but also quite it isimportant from viewpoint of 
improvement and cost reduction of operating efficiency 
todecrease frequency of this connection being packed. 

Therefore, fiber of this invention of 2 kg or greater is wound 
in said cheese package , itis desirable , furthermore preferably 
3kg or greater , it is a preferably 5kg or greater more. 

Under 2 kg frequency of yam bobbin exchange and frequency 
of theconnection being packed to be too high, it becomes 
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difficult toproduce in industrially . 
[0050] 

In addition, case where drawing false twist is done with high 
speed , whencancelling fiber from yarn bobbin , as tension is 
lowered,fluctuation of tension is held down, it is desirable . 

Because coefficient of friction is high in comparison with 
PET etc, when with high speed fiber unwinding is done from 
yarn bobbin , occurrence of yam break and fluff is easy to 
occur PTTfiber . 

In addition tension becomes easy to fluctuate, uniform 
false-twist yarn isobtained, with difficult. 

For this , coil width Q of fiber on yarn bobbin is designated as 
40- 300 mm , it is desirable . 

When coil width exceeds 300 mm , when cancelling, as 
tension becomes high, tension variation becomes large. 

coil width under 40 mm as for tension low, end of thevolumen 
yam becomes easy to deteriorate case of unwinding . 

coil width 60 - 200 mm is more desirable, 70- 150 mm 
furthermoreare desirable. 

yam bobbin diameter is 50 - 250 mm , it is desirable , it isa 
more preferably 80-1 50mm . 

yam bobbin which is used for this invention is good being 
possible withwhichever of phenolic resin or other resin , 
metal , paper . 

In case of paper it is a thickness of 5 mm or greater , it is 
desirable. 

[0051] 

manufacturing method of (4) polyester fiber 

Next polyester fiber of this invention and method which 
obtains cheese package areillustrated do. 

extrusion it is from spinneret that draft at time of 
yam-spinning becomes with 60 - 2000 quench doing 
dissolving multifilament , itchanges polyester fiber of this 
invention , into solid multifilament in basic , afterdoing heat 
treatment with 50- 170 deg C, it is acquired by with winding 
tension of 0.02 - 0.20 cN/d tex retracting with velocity of 
2000 - 4000 m/min . 

[0052] 

manufacturing method where PTTfiber of this invention is 
desirable below is detailedmaking use of Figure 4 and Figure 
5 . 



Page 26 Paterra Instant MT Machine Translation 



JP2001348731A 

l)3Tf % 1 T* lOOppm &LTG>fcftm-£T' 

t^^tlfcPTT^^h^ 250-290 deg C 

s**tfcffua 2 i={M&L»!tr*. 

mM PTT li 250-290 deg C lcRS*4lfcxe> 
*a>fcttP/<V* 5 l^»**lfcttSa>?l£*r 



WthfflZ&&?Z> PTT *UvM!>*8'*l*. # 
50ppm UiTJb<#$U. MI=»*L<(4 30ppm 

ff UittfcJ:i;xe>^Kfl!)fi«li. PTT ^U<v 

255-280 deg C <D®ffl-Cfo<5>o 
«6*iMtJ&<250degC*an?tt, *«Mv£*?J 

8)*S®j!>< 290 deg C £ig7L5£&#fi? 



[0053] 

2)tt*B*fl>K77Hi 60-2000 £>®ffl£:1-&j& 

**K57h = V 2 /V, 
-0>«iIS(ni/») 

v 2 : ^aa(m/»x*-°— "'Sttffl 
Lfti^ii^eaiyaK) 

ttn«tyffmj**ifc»»7;u^7-f5»h 

PTT I* PET ^lrtt^j§Ul*5Jttf«<s fro Tg 

z<ntzit)mmx-%%%i& poy 

[0054] 



2001-12-21 

1) First, with dryer 1 it supplies PTTpellet which is dried to 
the extruder 2 which is set to 250 - 290 deg C to water content 
of 100 ppm or less andmelts. 

Dissolving PTT liquid transport makes spin head 4 which is 
set to 250 -290 deg C, weighing is done with gear pump . 

After that passing by spinneret 6 which possesses hole of 
plural which is mounted in spinneret pack 5 extrusion it 
makes inside yarn-spinning chamber 14 asdissolving 
multifilament . 

As for moisture content of PTTpellet which is supplied to 
extruder , 50 ppm or less are desirable from viewpoint that, 
controls degree of polymerization decrease of the polymer , 
furthermore it is a preferably 30ppm or less . 

temperature of extruder and spin head with intrinsic viscosity 
and geometry of PTTpellet has necessity to choose optimum 
ones from insideabove-mentioned range, but it is a range of 
preferably 255-280 deg C. 

spinning temperature occurs frequently under 250 deg C, yarn 
break and fluff , yarn diameter unevenness occurs. 

In addition, when spinning temperature exceeds 290 deg C, it 
colors yarn where thermal decomposition becomes extreme, 
acquires, it stops showing strength which in addition it can be 
satisfied. 

[0053] 

2) As for draft at time of yam-spinning it is necessary to 
makerange 60 - 2000. 

spinning draw is value which is displayed with 
below-mentioned formulahere. 

spinning draw = V<sub>2 </sub>/V<sub>l</sub> 

However, case where it is pushed out from V<sub>l </sub>: 
spinneret linear velocity of polymer (m/min ) 

V<sub>2 </sub>: first roll velocity (m/min ) (When first roll 
is not used, windup speed ) 

Dissolving multifilament which was pushed out from 
spinneret , quench doing, until it is changed into solid 
multifilament , is drawn between. 

As for PTT melt viscosity is low in comparison with PET 
etc,time of dissolving multifilament state is long because at 
same time the Tg is low, also zone which is drawn is long. 

Because of this like POY which is retracted with high speed 
air resistance is large, browning it moves, * when, is easy to 
be drawn in nonuniform . 

[0054] 



Page 27 Paterra Instant MT Machine Translation 



JP2001348731A 



2001-12-21 



US 030) U%0 PTT-POY ^glj§-r*Ci:A<pI^ 
«*Kv7h*< 2000 U%*>#g^0> 

Eftft^K^***© PTT-POY OttBJ:y 

c<DfctoKa-eo>H#fi*ifti=€^A>*«i*i 

HMfcK57M* 100-1500 *<»*U* 150-1000 
[0055] 

SIC. ttPETI=»ltfc 30-200 deg C(7)||ffl 
ftSKKfcftLfcS* 2~80cm 0>£SSliU 7 $ 



C<Dfc£®J3 7 SiliiStfSCltCliUtA?* 



na«itta>afi^ 30 d eg c *at"ci*a^tft 
y @ ft 7 )\, f- -? 4 v y > K 0) @ <b t; p> # < ts. 

•5. 

200 deg c $a*a£*w*uMBcy-*>*- 

C0)J:5ftfiUIfll*©ait 14 40-180 deg C A< 
#*LC HI=#*UI4 50-150 deg C 



*fc % C<Z)«S®«(D^$I4 5~30cm 
[0056] 

10 CJ:oTtt±Cf ffl$(*4**i5CtAt»*L 



Therefore, after extrusion doing, until solidification it does, as 
for the spinning draw which shows draw ratio being very 
important in order to make the U% and elongation or other 
property unevenness small, PTT-POY of U% inside range of 
the this invention it produces it becomes possible for first time 
byfact that it makes spinning draw of above-mentioned range. 

When spinning draw exceeds 2000, U% and elongation or 
other property unevenness become too large.fluff and yam 
break occur at time of drawing false twist with high speed . 

On one hand, spinning draw draft under 60, extrusion 
pressure becomes high or, melt fracture occurring, U% and 
elongation or other property unevenness large because 
spinneret diameterbecomes too small, degree of orientation 
and elongation come off from range of PTT-POY of this 
invention because windup speed is too slow. 

Because of this fluff and yarn break occur at time of the 
drawing false twist with high speed . 

spinning draw 100 - 1500 is desirable, 150 - 1000 furthermore 
isdesirable. 

[0055] 

Furthermore, passing temperature-holding region 7 of length 
2~80cm which is kept in atmospheric temperature of 30 - 200 
deg C which are provided in spinneret directly below , after 
controling sudden cooling, quench doing this dissolving 
multifilament , it changesinto solid multifilament , it is 
desirable . 

solidification unevenness is controled by fact that this 
temperature-holding region 7 is passed, thedissolving 
multifilament is changed into solid multifilament , high 
windup speed or the solidification unevenness (thickness 
unevenness , degree of orientation unevenness and elongation 
unevenness ) without to 1 st roll velocity , it is possible . 

temperature of temperature-holding region under 30 deg C 
becomes quench and solidification unevenness of solid 
multifilament becomes large. 

In addition, when it exceeds 200 deg C, yam break becomes 
easy tohappen. 

temperature of temperature-holding region a this way 40-180 
deg C is desirable.furthermore it is a preferably 50-150 deg 
C. 

In addition, length of this temperature-holding region 5 - 30 
cm furthermore isdesirable. 

[0056] 

3) solid multifilament receives heat treatment next, but before 
receiving heat treatment .finishing agent is granted with 
finishing agent applicator 10 is desirable. 
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bundling behavior , antistatic , lubricity etc of fiber becomes 
satisfactory by granting finishing agent .form of cheese 
package which at time of winding and fluff and yarn break 
occur control at time of false-twisting , retractis maintained 
satisfactorily, it becomes easy. 

With solution , or finish itself which melted aqueous emulsion 
liquid , finish whichemulsifies finish finishing agent making 
use of emulsifier in solvent ,bundling behavior , antistatic , 
lubricity etc of fiber it is something which improves here. 

finish , including 1 kind or more of polyether of aliphatic 
ester , mineral oil , molecular weight 1000-20000, blend 
where these sum totals are 40 - 90 weight % is desirable here, 
selects according to need component is desirable. 

[0057] 

Regarding to this invention, as for finish it grants to fiber as 
the aqueous emulsion liquid of concentration l~20weight % it 
is desirable. 

deposition variation of finish is controled by fact that it makes 
the aqueous emulsion liquid , form of volumen yam is made 
satisfactory, itbecomes easy. 

concentration of aqueous emulsion liquid 2-10 weight % is 
more desirable, 3-7 weight % especially are desirable. 

Because concentration under 1 weight %, quantity of water 
which the volatilization is done is many with 1 st roll which is 
heated, because of volatilization heat fiber in uniform is 
designated as predetermined temperature , itbecomes difficult 

this result, heat treatment unevenness happens, dye splotch etc 
occurs. 

When concentration exceeds 20 weight %, viscosity of 
finishing agent becomes high.furthermore finish of constant 
amount depositing in fiber , waywhen doing, because quantity 
of finishing agent decreases, difficult togrant finish to uniform 
in fiber . 

[0058] 

As for finish 0.2 - 3 wt% it deposits vis-a-vis weight of the 
fiber it is desirable. 

0.2 Under wt% , effect of finish is small, yam rose* is enough 
with static electricity , yam break and fluff occur due 
to friction. 

In addition when it exceeds 3 wt% , resistance when running 
of the fiber becoming too large, finish depositing in roll , hot 
plate , guide , etc theseare polluted. 
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To use for false-twisting , 0.25 - 1.0 weight % are desirable, it 
is a particularly preferably 0.3~0.7weight %. 

Portion of finish has been allowed to have permeated to fiber 
interior of course. 

[0059] 

method which uses guide nozzle which is disclosed in method 
and the for example Japan Unexamined Patent Publication 
Showa 59-1 16404disclosure etc which use oiling roll of 
public knowledge as method which grants finishing agent can 
be used, but in order to control occurrence of the yarn break , 
fluff in friction of finishing agent applicator itself, method 
which uses guide nozzle isdesirable. 

location which grants finishing agent to fiber , inside chamber 
14,inside zone 15 which heat treatment does fiber is good any 
site of 1 st roll 1 1 ago, and between these zone , but 
dissolving multifilament being the cooling air 9, being cooled 
to room temperature , immediately after being changed into 
solid multifilament 8, location which is closest to spinneret is 
desirable. 

Because fiber when finishing agent is granted, because 
converging it isdone simultaneously, extent air resistance 
where this location is close to the spinneret is lowered, it to be 
possible , occurrence of yarn break , fluff is held down, is 
possible . 

[0060] 

4) In addition water of 0.5 - 5 weight % is included in fiber 
after winding , it is desirable . 

That this water from water which is included in finishing 
agent makes the fiber include, or before winding , grants 
finishing agent grantingseparately from finishing agent 
making use of method etc which uses thesimilar guide 
nozzle , you are not concerned. 

Quantity of water which is included in fiber 0.7 - 4 weight % 
furthermore is desirable, 1 - 3 wt% especially are desirable. 

package of satisfactory form which does not have 
occurrenceof yarn slippage of winding package endface and 
occurrence of bulge due to factthat water content is a this 
range, is obtained, it becomes easy. 

[0061] 

5) Next solid multifilament 8 with zone 15 which heat 
treatment does fiber ,receives heat treatment with such as 1 st 
roll 11. 

12 self is free roll which is not driven here. 

As for polyester fiber of this invention without using roll etc, 
after doing heat treatment with such as heater , it is good 
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retracting directly with the winder , but preferably after one 
time winding around roll which isturning, it retracts with 
winder , it is desirable . 

Because by fact that velocity of roll and winder isadjusted 
windup tension is controlled becomes easy. 

[0062] 

Method of heating to other than method which uses only 1 st 
roll 1 1 of Figure 4 as thermal processing method of fiber , 
with 1 st roll 1 land/or 2nd roll 16 of Figure 5 - (J2 ). Method 
from 1 st Nelson roll 17 of Figure 5 - Gp2 ) of heating with 
inside any one of 2 nd Nelson roll 18 or roll of plural . 
Method of heating with 1 st heater 19and/or second heater 20 
of Figure 5 - (jp3 ). You can list method etc which is heated 
with 1 st heater 19 of Figure 5 - (jp4 ). 

Figure 5 - Qp3 ), in case of (jp4 ), it is good doing heat 
treatment with the heater with roil in addition to heat 
treatment . 

[0063] 

Making use of heater , noncontacting heater which of contact 
type you are not concerned as the heater which is used for 
heating. 

In addition, it is good even with method which uses heated 
gas . 

It is more desirable than among these, method which uses 
heated roll ,doing above-mentioned roll and velocity 
adjustment and heat treatment of winder simultaneously and 
being possible . 

Regarding to this invention, it heats with roll , self with the 
roll which has been driven to heat, with free roll it has not 
heated,it has shown , but heating of course you are not 
concerned,with free roll . 

[0064] 

temperature of heat treatment is 50- 170 deg C, it is 
necessary . 

Because under 50 deg C raises fiber to sufficient degree of 
crystallization and is notpossible , tightening does not occur, 
property in order the change over time to do cannot designate 
false-twisting as industrially . 

In addition, when it exceeds 170 deg C, yarn break and fluff 
occurat time of yarn-spinning , crystallization advancing too 
much, static coefficient of friction between fiber -fiber 
becoming small, bulge ratio becomes large, false-twisting 
becomes difficult. 



fRfl&SICDSlt 14. L<I4 60-150 deg C, IE temperature of heat treatment preferably 60-150 deg C, 
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furthermore is preferably 80-130 deg C. 
[0065] 

In addition, heat treatment time is 0.001 - 0.1 second , it is 
desirable . 

heat treatment time referred to here, when heat treatment it 
does with roll and heater of plural , is these total time . 

Because heating time under 0.001 second heat treatment time 
advances sufficient crystallization shortly and is not possible , 
tightening and bulge are easyto occur, in addition change over 
time are easy. 

On one hand, when heating time exceeds 0.1 second , 
crystallization advances toomuch, static coefficient of friction 
between fiber -fiber becomes too small, cheese package 
whichis acquired becomes something where bulge is large. 

Regarding to this invention, heat treatment temperature 
becoming high even when, heat treatment time long becoming 
even when, in addition windup speed becoming large the 
degree of crystallization becomes high. 

Because of this heat treatment time which responds to heat 
treatment temperature , windup speed is chosen,it is more 
desirable . 

[0066] 

6) multifilament which receives heat treatment is retracted 
making use of the winder 13. 

windup speed is 2000 - 4000 m/min , it is necessary . 

windup speed does under 2000 m/min , because orientation of 
fiber islow, property change over time , strengthening heat 
treatment , fiber becomesbrittle, handling and false-twisting 
of fiber become difficult. 

In addition, when it exceeds 4000 m/min , orientation and 
crystallization of fiber advance too much, because in addition 
it cannot lower the tension at time of winding , fiber contracts 
largely on the yarn bobbin , tightening occurs. 

With preferably , 2200~3800m/min , furthermore it is a 
preferably 2500-3 600m/min . 

Regarding to this invention, when retracting, tension is 0.02 - 
0.20 cN/d tex, it is necessary . 

[0067] 

With melt spinning of PET and nylon which are done 
untilrecently this way when it winds with low tension and 
makes thetaking wax , running of yarn does not stabilize, yarn 
comesofF from traverse of winder and/or yarn break occurs, 
when thevolumen yarn changing to following yarn bobbin 
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with automatic , the changeover miss occurs. 

But, in surprising fact with PTTfiber like this invention 
extremely retractingwith low tension , it can acquire cheese 
package of satisfactory fluff by factthat it makes tension 
where problem a this way does not occur.furthermore is low 
without tightening for first time. 

this way stabilizing even with low tension , what winding 
ispossible is thought that it has originated in low elastic 
modulus and high elastic recovery ratio which are a feature of 
PTTfiber . 

[0068] 

tension under 0.02 cN/d tex tension weakness traversing with 
traversing guide of winder volumen form becomes bad in 
order to pass with assatisfactory, traverse twist yarn comes 
off, yarn break happens. 

In addition, when it exceeds 0.20 cN/d tex, heat treatment 
doing fiber even if, assuming, that it retracted, tightening 
occurs. 

When retracting, tension preferably 0.025-O.1 5cN/d tex, 
furthermore is preferably 0.03-0.1 OcN/d tex. 

When installing roll before winder , in order for winding 
tension tobe inside above-mentioned range, adjusts perimeter 
velocity of roll is desirable. 

this roll velocity is velocity of 0.80 - 1.1 times usually 
vis-a-vis the windup speed , it is desirable . 

[0069] 

With this invention , it is possible to do according to need , 
entanglement process with yam-spinning process . 

entanglement process , is good doing with any , before 
finishing agent granting andbefore before heat treatment , 
winding or site of plural . 

You are not concerned any winder of system which both 
parties of the spindle drive system , touch roll driving system , 
spindle and touch roll have driven as winder which is used for 
the this invention . In order for winder of system which both 
parties of spindle and touch roll have driven to retract yam in 
large amount , it isdesirable. 

[0070] 

When either one of touch roll or spindle only one side it 
drives, asfor other because it is turning due to friction from 
the drive shaft , with yam bobbin and touch roll which are 
installed in spindle surface velocity differs depending upon 
slip . 
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Because of this occasion where yam from touch roll itcan 
wind around spindle , yarn to be extended, to become 
looseand tension changing and fluff deteriorating, yarn 
beingrubbed, it is easy to receive damage . 

Difference of surface velocity of touch roll and yarn bobbin is 
controlled dueto fact that both parties of spindle and touch roll 
drive becoming possible, slip is decreased, it is possible , 
canmake quality and fluff of yarn satisfactory. 

[0071] 

Case where fiber is retracted intersecting angle is 3.5 - 8 deg, 
it isdesirable . 

intersecting angle under 3.5 deg slip is easy because yarn has 
notcrossed excessively, occurrence of yarn slippage and bulge 
is easy tohappen. 

In addition when it exceeds 8 deg, diameter of end becomes 
largebecause quantity of yarn which is wound in end of the 
yarn bobbin becomes many in comparison with central 
portion . 

Because of this case where it has retracted only end contacts 
touch roll and when unwinding doing yarn where yarn quality 
deteriorates, in addition retracts, tension variation becomes 
large, fluff and yarn break occur frequently. 

Fact that intersecting angle 4 - 7 deg furthermore is desirable, 
especiallyis desirable is 5 - 6.5 deg. 

[0072] 

7) As very it can designate PTT-POY of this invention , 
satisfactory elastic recovery , and false-twist yarn which 
possesses its retention with software by doing drawing 
false-twisting . 

As for false-twist yarn extension and retraction elongation 
150 - 300%, crimp number quantity of 4 -30 /cm , snarl is 0 - 
3 /cm , it is desirable . 

It is superior in softness and elastic recovery which are a 
feature of the PTT by fact that it makes quantity of extension 
and retraction elongation , crimp number , snarl of range a 
this way, process passing of woven compilation or other is 
satisfactory,it can make false-twist yam which can acquire 
satisfactory cloth of the surface property . 

[0073] 

extension and retraction elongation under 1 50%, crimp 
number is under 4 /cm , * with, it becomes processed yam 
where softness and elastic recovery are inferior, bulkiness 
becomes insufficient, becomes processed yam of filament 
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touch where bulky feel becomes insufficient 

On one hand, when extension and retraction elongation 
exceeds 300%, crimp number exceeds 30 /cm ,cloth where 
process passing of woven compilation or other deteriorates,is 
acquired Satsuki impression, puffy feel becomes large, stops 
being cloth which utilizes soft texture which PTT has to 
satisfactory . 

more preferably extension and retraction elongation , crimp 
number is 1 80 - 250%, 8 - 25 /cm respectively. 

In addition, when quantity of snarl exceeds 3 /cm , when the 
unwinding doing from state which is retracted false-twist 
yarn , portion which snarl has been done being entwined, 
unwinding tension becomes the excessive , in extreme case 
yarn being cut off, becomes unwinding impossible. 

Or, until yam break it does not do, fluctuation of unwinding 
tension becominglarge, knitting and weaving characteristic 
decreases. 

Quantity of snarl 0-2 /cm is more desirable, 0 /cm aremost 
desirable of course. 

[0074] 

false-twist yam of this invention , in same way as PTT-POY 
which is used,0.01 - 3 wt% contains titanium dioxide of 
average particle diameter 0.01~2;mu m , with the agglomerate 
where at same time titanium dioxide particle gets together, 
longest section length it is necessary for agglomerate which 
exceeds 5;mu m to be 12 /m gfiber or less. 

Because of this, stabilizing in industrially , it keeps being able 
toacquire false-twist yarn , it stabilizes in industrially and 
weaving and knitting does it becomes possible. 

It can acquire false-twist yarn a this way by PTT-POY of this 
invention and thefact that cheese package is used. 

To contain titanium dioxide where certain amount has not 
cohered, U% and elongation unevenness or other property 
unevenness of fiber to be small, because unwinding tension 
from cheese package to be low and because tension 
unevenness is small, can select ratio of the proper draw ratio , 
disk velocity /yam speed . 

[0075] 

As method of drawing false-twisting , it is good any method 
such as pin type , friction type , nip belt type , air added twist 
type which is used generally, but friction type and nip belt 
type which can make fabrication speed high are desirable. 

As for fabrication speed when productivity compared to you 
think, 400 m/min or higher aredesirable, 500 m/min or higher 

fi.-*u — J — : — ui„ 
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furthermore are desirable. 

fabrication condition it is not something which especially is 
limited, itillustrates below from range of conditions of public 
knowledge which is doneappropriately selecting, it does, it is 
possible . 

false-twist yarn doing knitting and weaving , etc is used as 
cloth , but until border to raise knitting and weaving 
characteristic etc, false twist yarn is retracted, the finish it 
deposits for second time it is desirable. 

this finish is good to fiber having deposited blending with the 
finish which deposits at time of yarn-spinning . 

In case of this , finish which has deposited in false-twist yarn 
reaches quantity which adds finish which deposits at timeof 
yarn-spinning and finish which deposits at time of 
false-twisting . 

[0076] 

red wood viscosity in aliphatic ester and/or 30 deg C of 
molecular weight 300-800 as finish which is used here,70 - 
100 weight % includes mineral oil of 20 - 100 second , it is 
desirable. 

Because molecular weight of aliphatic ester under 300 or red 
wood viscosity of mineral oil under 20 second viscosity is too 
low, knitting and weaving characteristic is raised,it is not 
possible . 

On one hand, when molecular weight of aliphatic ester 
exceeds 800 or or red wood viscosity of mineral oil exceeds 
100 second , because viscosity is too high the fluff and yarn 
break become easy to occur at time of knitting and weaving , 
the knitting and weaving equipment is easy to become dirty. 

red wood viscosity in aliphatic ester and/or 30 deg C of 
molecular weight 400-700 includes mineral oil of 30 - 80 
second , it is more desirable . 

content in finish of aliphatic ester and/or mineral oil a this 
way under 70 weight %, the lubricity and soil resistance 
deteriorating, now *. 

content is more preferably 90-99. 5 weight %. 

In order to raise knitting and weaving characteristic, 0.5 - 5 
weight % it has deposited finish a this way vis-a-vis 
false-twist yarn , it is desirable ,1-3 wt% it has deposited, it 
is more desirable . 

[0077] 



300~1000m/# {E&Sg : 100~200°C 
05-2. Ofg) toftx-fX* : -b^S^. 
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Way it becomes (one example of false-twisting condition with friction type ) false twist velocity : 30(M000m/min 
false twist temperature : 100-200* draw ratio (draw ratio ):elongation 40-50% , adjustment (Usually 1.05 - 2.0 times ) 
added twist disk : ceramic , urethane etc 


x<X^lt/^^g(7)tt(D/Ylt) : 


1. 7 






3 




Ratio of disk velocity /yam speed (D/Y ratio): 


1. 7 






3 





[0078] 

IRIS-AP £JBl*T Ti TzMfk^fflfeL. Ti tlM& 

Eft77X3 0.5g (DtfW-Xim&t 15 5'J 
U^h^KDiieS^tt]^. 150 deg C CD^Vh^U 
-h±T* 3 B#Fb1. 350 deg C <J)t^h7[s-h±V 

L.;l^/7K(l:l)0)7K?§^ 5 5M'jyh;Hra 

^hic** 40 ^vjyh^m^^muntL 

tZo 

[0079] 

(2)ig<b**><D¥$fag 

ilSS^SSfc^ JEM-2000FX £ffll^T 
2500-20000 f£lCTS!?IU ¥S^^frofco 

^iCjfi^b^gtiS^P^fgm IP-1000 £ffll*T. 



(3)ig<b^><D;*yfM* 

tfW-Ztzltmm lmg £ 2 tfeCD 15mm x 



[0078] 

[Embodiment of the Invention] 

Concerning this invention , you explain concretely below 
making use of the Working Example etc, but until you say, 
this invention is not something which islimited by Working 
Example etc without. 

Furthermore it measured main measured value in Working 
Example with method below. 

content of (1) titanium dioxide 

content of titanium dioxide measured Tielement quantity 
making use of the high frequency plasma photoemission 
spectrometry device IRIS-AP of thermo Jarrell-Ash supplied , 
calculated from atomic weight of Tielement and the oxygen 
element and sought. 

You adjusted analysis sample like below. 

Including concentrated sulfuric acid of polymer or fiber and 
1 5 ml of the erlenmeyer flask 0.5g, on hot plate of 1 50 deg C 
2 hours it disassembled on hot plate of 3 hours , 350 deg C. 

After cooling, 5 ml it added hydrogen peroxide water , 
oxidative decomposition after doing, itconcentrated liquid to 5 
ml , 5 ml added aqueous solution of the concentrated 
hydrochloric acid / water (1 : 1 ), furthermore 40 ml added 
water, made analysis sample . 

[0079] 

average particle diameter of (2) titanium dioxide 

cutting of polymer or fiber was observed at 2500 - 20000 
timesmaking use of transmission electron microscope 
JEM-2000FX of JEOL make, photographing was done. 

Next it sought circular suitable system from surface area of 
theindividual titanium dioxide particle which is photographed 
to photograph Asahi Chemical Co. Ltd. (DB 69-067-2662 ) 
makemaking use of image analyzer IP -1000, made average 
particle diameter . 

agglomerate of (3) titanium dioxide 

polymer or fiber lmg on inserting , hot plate was melted in 
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[0080] 
(4)^K3|6g 

deg C,0-^PO3?x/-;Uj§jScfiT*(7)ifc3ttJt^ 
spt/llt C(g/1005'J'J^h;U)(7)tt 7? sp/C^/lJt 

[17] = 1 Im (n s p/C) 
C-0 
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cover glass of 215 mm X 15mm with 260 deg C. 

After melting, applying load of 100 g on cover glass , in 
ordemot to protrude from cover glass , sticking melt between 
2 cover glass , itexpanded, threw that to cooling water and 
quench did. 

this sample was expanded at 200 times making use of optical 
microscope , entire region of resin or fiber was observed. 

this occasion, longest section length it counted quantity 
ofthose which exceed 5;mu m . 

Similar operation 5 actions and average was designated as 
thequantity of agglomerate of titanium dioxide . 

[0080] 

(4) intrinsic viscosity 

intrinsic viscosity [;et] extrapolated specific viscosity ;et sp in 
35 deg C, o-chlorophenol solvent and theratio;et sp/C of 
concentration C (g/lOOml ) in concentration zero making use 
of Ostwald viscometer followed to formula below and 
sought. 



(5) &J£ 

JIS-L-1013 irSoVTEJ&fcj^fccfctfn-^:? 

[0081] 

(6) ^@#T$ 

mmmw-mmm.p.969(m s m. 1978 
(i)m&ti<D\z-< 

ASM 0.044cN/dtex, ^SitJf 100 deg C/ftV 
m^Ltzo 

tZo 



(5) density 

On basis of JIS -L-1013 it measured with density gradient 
tube method making use of the density gradient tube which 
was drawn up with carbon tetrachloride and n-heptane . 

[0081] 

(6) birefringence ratio 

fiber handbook -starting material compilation, according to 
p.969 (5 th issues, 1978 Maruzen KK ), making use of the 
optical microscope and compensator , it sought from 
retardation of polarized light which isobserved to surface of 
fiber . 

peak value of (7) thermal stress 

KE-2 of Kanebo Ltd. (DB 69-053-5489 ) engineering 
supplied was used. 

It measured with first overweight 0.044 cN/d tex, rate of 
temperature increase 100 deg Cper minute . 

data which it acquires in abscissa plot does thermal stress in 
temperature , vertical axis and draws temperature -thermal 
stress curve . 

Value of maximum point of thermal stress was designated as 
peak value of the thermal stress . 
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[0082] 

JIS-L-1013 frVtiLt&mtLX*1b 



jis-L-1013 \z&-3i*Tfemwmttmt&m® 

r, -ofrftmm 20cm, smmm 20cm/#i-r 
20 na>mmM->^MZ'oi^mi. u= 0 

[0083] 

(10)U% 

USTER • TESTER3 iCfeyTtaro^^lCTll^ 



[0082] 

(8) boiling water shrink ratio 

It sought on basis of JIS -L-1013, as bulk shrinkage . 

(9) strength (fiber break strength ), elongation (fiber break 
elongation ) 

Making use of Orientech Corporation (DB 69-607-3550 ) 
supplied Tensilon which is a constant draw rate type tensile 
tester on basis of the JIS -L-1013, it measured with grip 
spacing 20cm , strain rate 20cm/min concerning fiber sample 
of 20 points. 

this case average was designated as strength and elongation at 
break . 

In addition it sought also standard deviation and minimum 
value of elongation simultaneously. 

[0083] 

(10) U% 

U% measuring with below-mentioned condition due to 
Zellweger Worchester KK make Uster * TESTER3, it sought. 







1 OOm/# 














measuring speed 




100 m/min 


















1»(U%) 


(&i 


t=100m) 


measurement time 




1 min (U % ) 


(fiber length =100 m) 






20 














number of measurements 




twice 
































twist types 


S-twist 

















[0084] 

(l i)fcfk x WSifrWr/SM*) 

U®tirmW.O-$7\sy<?X RU-200 £ JHlvCT 
IB0)ftfrl=T«»*fT-3fc. 



[0084] 

(11) wide angle x-ray diffraction (counter method) 

You observed with below-mentioned condition Rigaku 
Corporation (DB 69-054-941 5 ) KK (Reality KK Rigaku 
Corp. (DB 69-054-9415 ) ) makemaking use of wide angle 
x-ray diffraction X-ray diffractometer Rotaflex RU-200. 



Xfft& : CuKalg 
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X-ray kind:CUKA line 
tiJ* : 40KV 120mA 



Output: 40 KV 120mA 



goniometer : Rigaku Corporation (DB 69-054-9415 ) KK (Reality KK Rigaku Corp. (DB 69-054-9415 ) ) make 



detector : scintillation counter 



ft&fE^Itt : RINT2000. t>7-f>f-$iJ!livXf A X+V>®ffl : 2 0=5-40" V^JXfm 
m : O. 03° 

counting recording equipment : RIN T2000, online data processing system scan range: 2;th = 5-40 deg sampling 
spacing : 0.03 deg 





18> 




Addition time integration time: 


1 second 



[0085] 

(12) »ffl©tt»* 

JIS-L-1013 fcSo*£. Jt&^vX^UX-xJU 

(13) /^Ui/$ 

M 3-K)£fcl4@ 3-(0)|C^-f &Jf (104)(Dftfl 

/^bV$={(R-Q)/Q} X 100% 

[0086] 

(14) fi*JPX*(Dl^lt» 

JIS-L-1015 |C*-J# % 5 *(Dfi«ttX*ICOL^ 
T 90 deg C ©»#*T? 20 #H*lgLfc8L 



diffraction intensity , measuring sample , from diffraction 
intensity and air scattering intensity which itacquires 
following to formula below, used true diffraction intensity 
which itsought 

diffraction intensity - air scattering intensity of true diffraction 
intensity = sample 

[0085] 

deposition ratio of (12) finish 

On basis of J1S -L-1013, washing fiber with diethyl ether , 
removing diethyl ether and dividing pure amount of finish 
which deposits in fiber with fiber weight it designated ratio 
which it sought as deposition ratio of the finish . 

(13) bulge ratio 

Figure 3 - (J2 ) or coil width Q of innermost layer of thread 
layer (104) which is shownin Figure 3 - (jp2 ) and, most 
measuring coil width R of portion which hasexpanded, 
following to formula below, it calculated. 

bulge ratio = { (R-Q ) /Q } X 100% 

[0086] 

crimp number of (14) false-twist yarn 

20 minute after treating in hot water of 90 deg C, it counted 
crimp number per between false-twist yarn 25mm on basis of 
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(15) <51«JjQI*(D#$i#£$ 

JIS-L-1090 90 deg C O&frtpT* 20 

[0087] 

(16) <5m*nx^o>x-f-;Hfc 

dlcS&LfcfcgSfiDI&l::, 1.764 x 10" 3 cN/dtex 

*¥*£*y\ 7-r7»h i *ic^y*<Aox;u 

& 

75mm RH<DX-*— ;U£ 5 @»ISLfc¥^lfil 
1cm ^fcy©^^- ,»USSIC^U=fit 

(17) bvK«>vKttli 
JIS-K2283-1956 KmCXfflfcLtzo 
[0088] 

>v*- ,/U£ 1:2 (D^l/itT?tt&*K ^rb^U 

®v>^;uo) o.i M%icttS-f <5^*>r-h7 

?MrvK£ AO*. #ETfc-*-Sft 240 deg 

*© o.i ziinb^^sait^yT-* 

<D 0.5 SS%$ftOU 270 deg CO 3 B*|H£J£$ 
tffc. 

XK<bf=-^>l*¥*93BS 0.2 Urn (DT-T^—M 
mt£MZ<Dt(D$: i ) 3-^P/^>v^--;Hc20fi 
ft%^^v^-'T-y : -|CT^U[$-&. 6000ipm 
(D'M'bftMZ 30 ttfrofc&.5/*m <J>M^ 

[0089] 

#6*ifc*y7-a)aR«s*[ n ]i* 0.9 t?y , ¥ 

0.7 //m ©iWb^>* 0.5 gg%^f 

mmt 12 n/mg 7KyT--cfco7io 



jeai=J:y«H*U 50ppm icLfcgL 265 
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JIS -L-1015, concerning false-twist yarn of 5, sought 
average . 

Value which converts this result to quantity of * of the per cm 
shrinkage was used. 

extension and retraction elongation of (15) false-twist yarn 

extension and retraction elongation (%) of false-twist yarn 
was sought on basis of JIS -L-1090, 20 minute after treating 
in hot water of 90 deg C, with stretchability method A . 

[0087] 

Quantity of snarl of (16) false-twist yarn 

In order not to extend crimp from windup package , twist 
enteringinto filament 1 with state which applied load of 1 .764 
X 10<sup>-3</sup>cN/d tex on false-twist yarn which 
recovers, taking magnified photograph of side surface of the 
false-twist yarn , it counted site which becomes loop fluffy 
state as snarl . 

average which 5 times measured snarl between fiber length 
75mm wassought, value which is converted to quantity of 
snarl of the per cm was used. 

(17) red wood viscosity 

It measured according to JIS -K2283-1956. 

[0088] 

transesterification it completed with heater temperature 240 
deg C under ambient pressure {Working Example 1-4 } 
dimethyl terephthalate andl and 3 -propanediol 1: including 
titanium terra butoxide which is suitable to 0.1 weight % of 
addition , dimethyl terephthalate with mole ratio of 2. 

titanium terra butoxide furthermore 0.5 weight % of theory 
amount of polymer it added 0.1 weight %, titanium dioxide of 
the theory amount of polymer next, 3 hours reacted with 270 
deg C. 

Those of anatase crystal shape of average particle diameter 
0.2;mu m in 1 and 3 -propanediol dispersing20 weight % with 
homogenizer , to immediately before adding agitating *which 
30 minutes did centrifugal separation of 6000 rpm it is after, 
as dispersion which it filters with membrane filter of 5;mu m , 
it added titanium dioxide . 

[0089] 

intrinsic viscosity [;et] of polymer which it acquires *, 0.5 
weight % contained titanium dioxide of average particle 
diameter 0.7;mu m with 0.9, longest section length the 
agglomerate of titanium dioxide which exceeds 5;mu m was 
12/m gpolymer . 

After it dries making use of device which shows polymer 
which itacquires in Figure 4 , with fixed method , designating 
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iSH 100 deg C <7>£S$ii££iIi&&. AS 

o^m/^rom^arr^^LSftv^^-f^ 

[0090] 

*t7WUK***JU 60 Si 0 /.. /-K'J^-^rvX 
3 MSt%&ttA>tz}m&&BL 5 fi»%(D7K 

urn** 0.7 aa%t<t* j:5i=f*4Lfc«, m 
-arose. as«>*-p— ;n=a#-7^ 

S, gSS3i*)K-C, StS 5° tLTlS 
I24mnu WH 7mm <D$£@0^« 90mm 
l-T 6kg #£®oT 90dtex/36f 0)^<7)#*Nti 

r*tc)-e*y, »#iMrc*«o*u *^rofi 

[0091] 

91KB l~3T?*fc«ft£JBlvc CJUSftBrtt 
fk-6 fiBlpiaicr-b^s^BoftiBx-fX 

7 tWBHT. jDXJiJS 500m/Sh t— *-S 
It 170 deg C^4Xtmm/&m&(Dlt(pfY 

hk)2.3, *nx*ro#gA< 45%£fc£Kn-tfc(g 



&a>tt9Bg!ft< 98 Sfi%, y>B*'j«>A 2 a 

«63B-£*W;KB«E«»ix*«-C*» PET ft*0> 
#M8»ffi*>fttt**l U Lfr* PTT 1#W(DV7 
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water as 50 ppm , melting with 265 deg C, extrusion it is hole 
of spinneret diameter which it shows in first chart 36 through 
spinneret of the single array which you opened. 

Dissolving multifilament which extrusion is done, after 
passing, applyingwind of air speed 0.4m/min , quench did 
temperature-holding region of length 5cm , temperature 100 
deg C andchanged into solid multifilament . 

[0090] 

In order with finish which includes stearic acid octyl 
60weight %, polyoxyethylene alkyl ether 15 weight %, 
potassium phosphate 3 wt% making use of the guide nozzle , 
as aqueous emulsion finishing agent of concentration 
5weight %, vis-a-vis fiber in solid multifilament for finish 
deposition ratio 0.7 weight % ago, after granting, 6 times 
winding solid multifilament in first roll of temperature , 
velocity in first chart, after doing heat treatment ,making use 
of winder of system which drives both parties of the spindle 
and touch roll , With windup speed , winding tension which is 
shown in first chart, in yam bobbin of the paper of diameter 
124mm , thickness 7mm 6 kg retracting with coil width 
90mm as intersecting angle 5 deg,it acquired cheese package 
where fiber of 90 dtex /36f is wound. 

this case spinning draw was inside range of all this invention . 

cheese package which it retracts came out more easily than 
spindle of the winder , also bulge ratio was satisfactory range. 

fiber property which it acquires is inscribed to second chart. 

As for fiber which it acquires none being something which 
issuitable to range of this invention , as for occurrence of yarn 
break , fluff wasrecognized with yam-spinning process . 

[0091] 

7 -layer using added twist disk of ceramic with Ishikawa 
Seisakusho make FK-6false twisting machine makinguse of 
fiber which is acquired with Working Example 1-3, ratio of 
fabrication speed 500m/min , heater temperature 170 deg C, 
disk velocity /yam speed (D/Y ratio) 2.3, it did drawing 
false-twisting with draw ratio (draw ratio ) where elongation 
of the processed yarn becomes 45%. 

this occasion, immediately before retracting, in order 2 wt% 
ago red wood viscosity finish to which mineral oil of 60 
second includes 98 weight %, potassium phosphate 2 wt% 
vis-a-vis false-twist yarn , it granted. 

false-twisting was possible without fluff and yarn break , 
possessed the* shrinkage morphology and characteristic like 
PET , could acquire the false-twist yarn which furthermore 
had PTT peculiar softness , elastic recovery and is superior. 
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[0092] 

mmm 5] 

-iMb^>*am#UT-ia) 2.0 mm%% 
fcy.visag 0.7/im 2.0 a 

**>©»M*I* 15 B-pfcofc. 
fc»B"Cfcofc. 

s^*«i*ii±a6*fr. £fc pet $*a>fee 

»IB*!#tt£*rU Lfr* PTT »*©V7h*. 



[0093] 

1 an«i::LT«fi*i»fc. 



Jttfcfl l lix •**t^«l^fc»lc«B»*. 
ffi«A<**Wfl)lfiB*n*tri^fc. 



In addition, processed yarn which is acquired woven 
compilationcharacteristic was very satisfactory. 

In addition, you could see change over time of property for 
most partwith less than 3 months , later when drawing 
false-twisting was done you couldacquire false-twist yarn of 
same quality with same condition . 

[0092] 

[Working Example 5] 

Other than 2.0 weight % of theory amount of polymer adding 
titanium dioxide , fiber wasacquired to similar to Working 
Example 1 . 

intrinsic viscosity [;et] of polymer which is used for 
yam-spinning with 0.9, 2.0 weight % contained titanium 
dioxide of average particle diameter 0.7;mu m , longest 
section length agglomerate of titanium dioxide which exceeds 
5;mum was 15. 

cheese package which retracts fiber came out more easily than 
spindle of winder , also bulge ratio was satisfactory range. 



fiber property which it acquires is inscribed to second chart. 

As for fiber which it acquires none being something which 
issuitable to range of this invention , as for occurrence of yarn 
break , fluff wasrecognized with yam-spinning process . 

Making use of fiber which it acquires when drawing 
false-twisting was done tosimilar to Working Example 1, fluff 
and yam break were not seen caseof false-twisting , in 
addition possessed * shrinkage morphology and the 
characteristic like PET , false-twist yam which furthermore 
had PTT peculiar softness , elastic recovery and is superior 
could be acquired. 

[0093] 

With condition which is shown in {Comparative Example 
1-5 } first chart, fiber wasacquired to similar to Working 
Example 1 . 

fiber property which it acquires is inscribed to second chart. 

As for Comparative Example 1 , birefringence ratio , density 
had deviated from range of this invention because windup 
speed is low. 

Making use of this fiber drawing false-twisting was done to 
similar to Working Example l,but fluff, yam break occurred 
frequently and false-twist yam could not be acquired. 

As for Comparative Example 2 density deviates from range of 
this invention because it does not heat, Comparative Example 
3 lowers winding tension because windup speed is high, it 
was not possible , also density exceeded therange of this 
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ft£ 2kg #£fl*ofc*-Xtt/*y*-5?*SBl 
$<B*t°>h*;uJ:yixyait-c£A<T-tkfro 

[0094] 



31 flAng jK'JV— £*«IJJflM6H**MVCl* 



[0095] 

[#«« i] 

Hl*Li»j|&*i64>ofc. 

[0096] 
[Si] 



invention . 

Because of this in case of which tightening occurred, cheese 
package which 2 kg retracts fiber is removed from spindle of 
the winder , was not possible . 

In addition, Comparative Example 4 to be draft too low, as for 
Comparative Example 5 because draft is too high, U% 
exceeded range of the this invention . 

In addition also variation of elongation was large. 

drawing false-twisting was done these fiber to similar to 
Working Example 1, but fluff, yarn break occurred 
frequently, false-twist yam could not be acquired. 

[0094] 

[Comparative Example 6] 

Without filtering centrifugal separation , , other than 
polymerizing making use of the titanium dioxide dispersion 
which was drawn up, fiber was acquired to similar to the 
Working Example 1. 

dispersivity of titanium dioxide in polymer was bad, longest 
section length agglomerate of titanium dioxide which exceeds 
5;mu m had come off from 3 1/m gpolymer and range of this 
invention . 

titanium dioxide agglomerate of fiber which it acquires 
exceeded range of the this invention , in addition also 
variation of elongation was large. 

drawing false-twisting was done these fiber to similar to 
Working Example 1, but fluff, yarn break occurred 
frequently, false-twist yam could not be acquired. 

[0095] 

[Reference Example 1] 

Other than designating coil width of cheese package as 400 
mm , cheese package was acquired with as similar to Working 
Example 1. 

When false-twisting was done making use of this cheese 
package , to similar to the Working Example 1, tension 
variation at time of false-twisting is large, only false-twist 
yam where * shrinkage unevenness is large it could acquire. 

In addition it drew up tubular knit fabric * from fiber which is 
acquired,when dyeing evaluation was done, it could see 
periodic dyeing unevenness . 

[0096] 

[Table 1] 
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[0097] [0097] 
[£2] [Table 2] 
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1 SPilCTgf^T^S PTT-POY Trfc& 0 



[0098] 

[Effects of the Invention] 

polyester fiber of this invention holds suitable orientation , 
crystallinity , it is a PTT-POY which can beproduced with 
single step where elongation or other property unevenness is 
small. 

Because of this be able to evade occurrence of tightening and 
bulge , satisfactory cheese package of fluff can be produced in 
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[01] 

$&$ USTER ■ TESTER3 dilLfcRgt&fcbffl 
[02] 

0 2-(o)i4,is«tti=s*-r«e-^fl)a** 

[03] 



0 3-K)l*. a*u^— 2?fl>« 
BS0T-fc^o 

0 3-<n)tt. /*JI^?©*4*— Xtt/t?*— 3? 
<D»0T*fc&. 

[04] 

T*fc&„ 
[05] 
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the industrially . 

In addition elongation or other property unevenness to be 
small, at same time because fiber is difficult to do change 
over time , regarding drawing false-twisting of high speed 
stabilizing false-twist yarn over long period , it can produce in 
industrially . 

As for polyester fiber of this invention productivity is high 
because can acquire fiber with only yarn-spinning step of 
single step , produces fiber with low cost to be possible, at 
time of winding and thechange fabrication steps when 
processing advances production work little efficientlybecause 
winding amount is many it is possible . 

It becomes preferred false-twist yarn as stretch material where 
false-twist yarn which is producedmaking use of PTTfiber of 
this invention , soft texture and high crimp ratio,had extension 
and retraction elongation and quite is superior. 

Because of this so-called [zokki ] and panty stocking , tights , 
socks of union knit type (back yarn , oral rubber ), it isuseful 
in Ban yarn etc of union knit item such as covering yarn , 
union knit panty stocking of jersey , elastic yarn . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Case where it passes through fiber to Uster * TESTER3 it is 
aunevenness curve (mass change of fiber ). 

[Figure 2] 

Figure 2 - (J2 ) is wide angle x-ray diffraction chart where 
peak which derives in crystallinity is observed. 

Figure 2 - (jp2 ) is wide angle x-ray diffraction chart where 
peak which derives in crystallinity is not observed. 

[Figure 3] 

It is a sketch which shows state of cheese package which 
winds the polyester fiber of this invention around yam 
bobbin . 

Figure 3 - (J2 ) is conceptual diagram of desirable cheese 
package . 

Figure 3 - (jp2 ) is conceptual diagram of cheese package 
which has bulge . 

[Figure 4] 

It is a schematic diagram which shows outline of spinning 
machine which executes the this invention . 

[Figure 5] 

It is a schematic diagram which shows conceptual diagram of 
zone which heat treatment does fiber of spinning machine 

...u:_u * — *u:~ : *: — 



Page 46 Paterra Instant MT Machine Translation 



JP2001348731A 



2001-12-21 



i 

10 

11 

^ 1 U—)V 
12 

p— ;u 

13 

13a 

13b 

$y?-p— ;u 

14 
15 
16 

^ 2 p— ;i/ 

17 

% i *;uv>p— ;i/ 

18 

% 2 *;uv>p— ;u 

19 

m i t-*- 

2 

ffffitt 

20 

m 2 t-$- 

3 

4 



which executes this invention . 
[Explanation of Symbols in Drawings] 
1 

dryer 
10 

finishing agent applicator 
11 

1 st roll 
12 

free roll 
13 

winder 
13a 

spindle , package 
13b 

touch roll 
14 

yarn-spinning chamber 
15 

zone which heat treatment does fiber 
16 

2nd roll 
17 

1 st Nelson roll 
18 

2 nd Nelson roll 
19 

1 st heater 
2 

extruder 
20 

2 nd heater 
3 

bend 
4 

• 
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Drawings 
[01] 




spin head 
5 

spinneret pack 
6 

spinneret 
7 

temperature-holding region 
8 

solid multifilament 
9 

cooling air 
[Figure 1] 
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[Figure 2] 
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[Figure 4] 
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[Figure 5] 
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